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PREFACE  TO  THE  SIXTH  EDITION. 


When  this  book  was  first  published  in  1882  the  author  did 
not  anticipate  a  second  edition  would  be  required.  That  the 
work  should  now  have  progressed  to  its  sixth  revision  affords 
him  unexpected  gratification,  and  leads  to  the  belief  that  his 
hopes  for  the  utility  of  the  production  have  been  more  than 
realized. 

To  the  numerous  professional  friends,  students,  and  prac- 
titioners who  have  been  pleased  to  commend  his  work  the 
author  begs  to  express,  most  sincerely,  his  gratefiil  acknowl- 
edgments. 

In  the  present  edition  the  work  has  been  carefiiUy  revised ; 
some  errors  corrected ;  and  such  additions  and  modifications 
introduced  as  were  necessary  to  keep  the  book  abreast  with 
the  current  ideas  and  practical  methods  of  the  present  date. 

Seventy-one  new  illustrations  have  been  added,  none  of 
which,  however,  are  original.  They  have  been  taken  mostly 
from  the  treatises  of  Parvin,  Hirst,  Leishman,  Playfair,  and 
Galabin.  Many  of  them  have  appeared  and  reappeared  in 
several  works,  so  that  their  real  origin  cannot  be  traced.  It 
must,  therefore,  be  to  their  unknown  authors  that  the  writer 
begs  to  acknowledge  his  indebtedness  for  their  use. 
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Again  reminding  his  readers  that  nothing  more  has  been 
attempted  than  to  present  an  outline  or  framework  of  the 
Obstetric  Art,  with  no  pretension  to  reach  the  elaborate  com- 
pleteness of  a  fiill-fledged  treatise,  the  writer  hopefiilly  con- 
signs this  new  edition  to  its  destiny. 

A.  F.  A.  K. 

1315  Masbachusbtts  Ave.,  N.  W.,  Washington,  D.  C, 
September,  1895. 


PREFACE  TO  THE  FIRST  EDITION. 


The  chief  purpose  of  this  book  is  to  present,  in  an  easily 
intelligible  form,  such  an  outline  of  the  rudiments  and  essen- 
tials of  Obstetric  Science  as  may  constitute  a  good  ground- 
work for  the  student  at  the  beginning  of  his  obstetric  studies, 
and  one  by  which  it  is  hoped  he  will  be  the  better  prepared 
to  understand  and  assimilate  the  extensive  knowledge  and 
classical  descriptions  contained  in  larger  and  more  elaborate 
text-books.  Confessedly,  in  great  part,  a  compilation  from 
these,  it  is  upon  the  more  recent  treatises  of  Leishman, 
Playfair,  and  Lusk  that  I  have  most  largely  depended,  as 
authorities,  in  dealing  with  matters  that  are  still  unsettled, 
and  it  is  with  pleasure  I  acknowledge  my  indebtedness  to 
these  authors 

Whatever  value  the  book  may  possess  as  a  book  of  refer- 
ence for  the  practitioner,  I  cannot  but  hope  it  may  prove  of 
service  to  those  whose  onerous  duties  allow  but  little  leisure 
for  consulting  larger  works,  and  who  simply  desire  to  refresh 
their  minds  upon  the  more  essential  points  of  obstetric 
practice. 

It  will  be  observed  I  have  attempted  to  anglicize  the  terms 
" ante-partum^'  and  ''post-partum"  into,  respectively,  ''ante- 
partaV^  and  '*  post-partaV     If  this  be  considered  an  error, 


viii  PREFACE  TO  THE  FIRST  EDITION, 

or  an   unwarrantable  assumption,  I  can  only  plead   guilty, 
and  await  sentence  from  my  confrhres. 

For  many  of  the  illustrations — the  plates  of  which  were 
placed  at  my  disposal  by  the  publishers — I  am  indebted  to 
the  works  of  Meigs,  Leishman,  and  Playfair;  for  others, 
which  will  be  found  only  in  this  work,  my  grateful  acknowl- 
edgments are  cordially  extended  to  my  friend  and  former 
pupil,  Dr.  William  Nicholson,  of  this  city. 

A.  F.  A.  K. 

May,  1882. 
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OBSTETRICS. 


CHAPTER    I. 

INTRODUCTION. — THE   PELVIS. 

Obstetrics  is  the  science  and  art  of  midwifery.  Its  object 
is  "  the  management  of  woman  and  her  oflfepring  during  preg- 
nancy, labor,  and  the  puerperal  state."  In  its  wider  scope  it 
embraces  a  knowledge  of  the  structure  and  functions  of  the  re- 
productive organs  and  of  their  relations  to  the  general  system. 

The  Pelvis. — The  word  "pelvis"  means  basin.  It  is  a 
strong  framework  of  bones,  in  which  the  reproductive  organs 
are  contained,  and  to  which  they  are  attached,  and  its  cavity 
contributes  to  form  a  canal  through  which  the  child  must  pass 
during  parturition. 

It  is  composed  of  the  right  and  left  innominate  bones, 
sacrum,  and  coccyx. 

The  Sacrum  and  Coccyx. — The  following  anatomical 
features  of  the  sacrum  are  of  obstetrical  importance : 

First,  its  promontory — the  central,  projecting,  anterior  border 
of  the  superior  surface  (or  base)  of  the  bone.  From  this 
promontory  the  antero-posterior  diameter  of  the  brim  of  the 
pelvic  bddn  is  measured,  and  a  material  reduction  in  its 
distance  from  the  symphysis  pubis,  directly  opposite,  consti- 
tutes the  most  cmrvmon  variety  of  pelvic  deformity.  The  smooth 
convexity  of  the  anterior  border  of  the  promontory  is  important, 
for  it  causes  the  globular  head  of  the  child  to  glide  off,  during 
labor,  to  one  or  other  side  of  the  median  line,  where  there  is 
more  room  for  it  to  pass,  as  will  be  explained  hereafter. 

Second,    The  anterior  concave  surface  or  "  holloiv "  of   the 
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sacrum.  It  contributes  to  give  amplitude  and  curvature  to 
the  pelvic  canal.  It  is  in  conformity  with  this  curvature  of 
the  sacrum  that  the  long  obstetrical  forceps  is  made  with 
what  is  called  its  "sacral  curve."  Material  increase  or  de- 
crease in  the  degree  of  sacral  curvature  constitutes  deformity, 
and  may  render  labor  mechanically  difficult  or  impossible. 
Rarely,  oony  tumors  (exostoses)  spring  from  the  anterior  sur- 
face of  the  sacrum  and  obstruct  delivery.  This  surface  of  the 
bone  is  pierced  by  the  anterior  sacral  foramina,  which  give 
exit  to  the  anterior  sacral  nerves. 

Third.  Each  lateral  surface  of  the  sacrum  presents  a  rough, 
ear-shaped  area — the  auricular,  arthular  eurfcux — covered  with 
cartilage,  which  joins  a  similar  shaped  surfece  on  the  iliac 
bone,  constituting  the  saero-iliae  mrieiwndrosis.  The  posterior 
ends  of  the  oblique  diameters  of  the  pelvic  brim  terminate  at 
the  sacro-iliac  synchondroses.  That  portion  of  the  bone  ex- 
tending from  the  sacro-iliac  synchondrosis  to  the  side  of  the 
body  of  the  first  sacral  vertebra  is  called  the  uing  (ala)  of 
the  sacrum  ;  one  on  each  aide,  of  course.     (See  Fig,  1.) 


1.  Antero-posterior  (coDJugale).    2.  B)s-lllao  (transTerse).  3.  Oblique. 

Fourth.  The  apex,  or  inferior  extremity  of  the  sacrum,  pre- 
sents a  transversely  oval  facet,  covered  with  cartilage,  for 
articulation  with  a  corresponding  oval  sur&ce  upon  the  coccyx. 
The  sacro-coccygeal  articulation  is  an  amphiarthrosis  or  mixed 
joint,  fiimished  with  a  synovial  membrane,  and  is  movable; 
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that  is,  the  child's  head  during  its  passage  out  of  the  pelvis 
forces  the  coccyx  backward,  so  as  to  leave  more  room  be- 
tween its  tip  and  the  symphysis  pubis.  In  women  past  the 
prime  of  liie  this  joint  becomes  anchylosed,  the  coccyrx  re- 
vises to  yield  before  the  advancing  head,  and  hence  difficult 
labor. 

Fifth,  It  is  of  the  utmost  importance  to  remember  that  the 
vertical  measurement  of  the  sacrum  and  coccyx,  in  the  median 
line — i,  e.,  from  the  centre  of  the  sacral  promontory  above,  to 
the  tip  of  the  coccyx  below — the  line  of  measurement  being 
a  chord  of  the  sacro-coccygeal  curve — is  four  inches  and  a 
half  in  length  (4i)  or  11.4  cm. ;  exactly  three  times  as  long  as 
the  vertical  depth  of  the  symphysis  pubisy  which  is  one  inch  and 
a  half  (li),  or  3.8  cm. 

The  Coccyx. — The  coccyx  is  triangular  in  shape.  It  is 
composed  of  four  rudimentary*  (caudal)  vertebrae,  which  di- 
minish in  size  from  above  downward.  Its  base  is  attached  to 
the  lower  extremity  of  the  sacrum,  as  already  explained. 

The  Innominate  Bone. — The  internal  aspect  of  the  bone 
only  requires  study.  There  we  find  a  prominent  line  or  ridge 
beginning  at  the  sacro-iliac  synchondrosis,  a  little  below  the 
level  of  the  sacral  promontory,  and  extending  obliquely  for- 
ward, slightly  downward,  and  at  the  same  time  describing  a 
somewhat  semicircular  curve  inward  toward  the  median  line, 
where  it  eventually  joins  its  fellow  of  the  opposite  side  at  the 
symphysis  pubis ;  this  line  is  the  linea  ilio-pectinea  of  anato- 
mists. It  forms,  with  the  sacral  promontory,  and  two  short 
ridges  crossing  the  wings  of  the  sacrum  between  the  promon- 
tory and  sacro-iliac  synchondroses,  a  sort  of  cordiform  outline, 
which  is,  in  fact,  the  brim  of  the  pelvic  basin,  or,  technically, 
the  superior  strait  of  the  pelvis.  To  recapitulate — the  entire 
contour  of  the  superior  strait  may  be  thus  described :  Begin- 
ning in  the  median  line  at  the  centre  of  the  sacral  promontory, 
it  passes  outward  across  one  lateral  half  of  the  promontory 
until  reaching  the  wing  of  the  sacrum,  then  across  the  wing 
outward,  forward,  and  slightly  downward,  until  reaching  the 
sacro-iliac  synchondrosis,  then  it  traverses  the  ilium  and  pubis, 
as  just  described,  along  the  linea  ilio-pectinea,  until  arriving 
at  the  spine  of.  the  pubis,  and  from  thence  to  the  symphysis 
pubis,  and  so  on  back,  over  the  opposite  side,  until  again 
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reaching  the  centre  of  the  sacral  promontory  from  whence  it 
started.     (See  Fig.  1,  page  26.) 

The  "  false  "  pelvis,  so  called,  is  all  that  portion  of  the  pelvis 
situated  ah(yve  the  superior  strait,  and  is  made  up  chiefly  by 
the  wings,  crests,  and  spinous  processes  of  the  iliac  bones.  Its 
bony  wall  is  deficient  in  front ;  hence  it  is,  of  course,  an  im- 
perfect or  "  false  "  basin. 

The  "  true  "  pelvis  is  all  that  portion  of  the  basin  situated 
hehw  the  brim.  Its  cavity  is  a  little  wider  in  every  direction 
than  the  brim  itself,  while  the  false  pelvis  is  a  great  deal 
wider ;  the  brim  is,  therefore,  a  somewhat  narrowed  bony  ring 
or  aperture  between  these  two ;  hence  the  term  "  strait "  is 
given  it. 

In  the  cavity  of  the  pelvis  we  find,  on  each  side,  the  promi- 
nent spine  (spinous  process)  of  the  ischium  and  the  inclined 
planes  of  the  ischium.  The  ischial  spinous  process  projects 
from  the  posterior  border  of  the  body  of  the  bone,  about  mid- 
way down  between  the  highest  border  of  the  great  sciatic 
notch  above  and  the  lowest  margin  of  the  tuberosity  of  the 
ischium  below.  Its  tip  points  at  once  downward,  backward, 
and  inward  toward  the  median  line,  and  extending  from  it 
forward  and  upward  toward  the  upper  margin  of  the  acetabu- 
lum is  an  indistinct  ridge  of  bone.  Now  the  smooth,  slant- 
ing internal  surface  of  the  ischium  in  front  of  and  below  this 
indistinct  ridge  is  called  the  anterior  inclined  plane  of  tJie 
ischiunij  or  the  anterior  inclined  plane  of  the  pelvis — no  matter 
which.  Note,  however,  its  direction :  it  slants  downward,  for- 
ivard,  and  inward  toward  the  median  line ;  so  that  a  rounded 
body  like  the  foetal  head,  coming  down  from  above  and  im- 
pinging upon  it,  would  glide  at  once  lower  down,  movefonvard, 
and  also  inward  toward  the  pubis  symphysis.  Hence  it  is  in- 
strumental in  producing  what  is  called  "  anterior  rotation  "  of 
the  occiput  in  the  mechanism  of  labor. 

Of  course,  there  is  an  "  inclined  plane  "  of  this  sort  on  both 
sides  of  the  pelvis,  called  respectively  the  right  and  left  anterior 
inclined  planes. 

The  posterior  inclined  planes  of  the  pelvis  are  rather  difficult 
to  define,  but  we  may  map  them  out  as  follows :  Draw  a  line 
on  the  inner  surface  of  the  pelvic  cavity  from  the  spinous  pro- 
cess of  the  ischium  to  the  ilio-pectineal  eminence  (in  most  pelves 
an  indistinct  ridge  may  be  observed  along  this  line).  This 
line  divides  the  anterior  from  the  posterior  inclined  plane. 
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But  as  there  is  only  a  small  remaining  surface  of  the  ischium 
behind  the  dividing  line  to  form  the  posterior  plane,  it  is  evi- 
dent that,  in  the  living  woman,  this  plane  is  completed  by  the 
sacro-sciatic  ligaments  and  the  muscular  structures,  etc.,  that 
fill  up  and  cover  the  sacro-sciatic  foramina.  In  a  dried  pelvis, 
therefore,  especially  when  divested  of  its  sacro-sciatic  liga- 
ments, it  is  possible  to  see  only  a  very  small  part  of  the  pos- 
terior inclined  plane,  viz.,  that  part  where  it  begins  on  the 
back  of  the  dividing  line  just  mentioned.  Its  continuance  or 
extension  downward  and  backward  to  the  median  line  of  the 
hollow  of  the  sacrum  can  only  be  seen  when  the  muscles  and 
ligaments  are  intact ;  and  of  which,  in  fact,  the  larger  portion 
01  the  posterior  inclined  plane  is  made  up. 

The  posterior  inclined  plane  causes  the  presenting  part  of 
the  child  impinging  upon  it  to  rotate  downward,  backward, 
and  inward  toward  the  median  line  of  the  sacrum.  Of 
course,  there  is  a  posterior  inclined  plane  on  each  side — right 
and  left. 

Complete  ossification  of  the  pelvic  bones  does  not  take  place 
till  about  twenty  years  of  age,  which  ^ords  a  probable  ex- 
planation why  labor  is  generally  more  easy  during  the  early 
part  of  adult  life  than  later.  The  bones  yield  a  little,  and, 
after  labor  is  over,  the  pelvis  probably  retains  to  some  extent 
the  size  and  shape  acquired  by  the  first  early  delivery,  so  as  to 
render  subsequent  labors  more  easy. 

After  thirty  years  of  age  the  sacrO'Coccygeal  joint  may  become 
firmly  anchylosed  and  ossified  so  as  to  prevent  yielding  of  the 
coccyx  before  the  pressure  of  the  child's  head,  thus  adding 
another  obstacle  to  delivery. 

The  Sacro-sciatic  Ligaments. — The  greater  sacro-sciatic 
ligament  (sometimes  called  the  "posterior"  one)  arises  from 
the  posterior  inferior  spinous  process  of  the  ilium,  the  lower 
part  of  the  lateral  margin  of  the  sacrum,  and  from  the  coccyx  : 
it  is  inserted  into  the  tuberosity  of  the  ischium.  The  lesser  (or 
"anterior")  sacro-sciatic  ligament  arises  from  the  lateral 
margin  of  the  sacrum  and  coccyx,  and  is  inserted  into  the 
spinous  process  of  the  ischium. 

These  ligaments  convert  the  great  sciatic  notch  into  the 
great  sciatic  foramen,  and  the  lesser  sciatic  notch  into  the 
lesser  sciatic  foramen. 


30  THE  PELVIS. 

The  Great  Sacro-sciatic  Foramen  transmits  the  pyri- 
formis  muscle,  the  gluteal  vessels  and  nerve,  the  ischiatic  vessels 
and  nerves,  the  internal  pudic  vessels  and  nerve,  and  the  nerve 
to  the  obturator  internus  muscle. 

The  Lesser  Sacro-sciatic  Foramen  transmits  the  tendon 
of  the  obturator  internus  muscle,  its  nerve,  and  the  internal 
pudic  vessels  and  nerve. 

The  Obturator  or  Thyroid  Foramen  is  situated  in  the 
antero-lateral  part  of  the  pelvic  wall,  between  the  pubis  and 
ischium,  sometimes  called  the  "  foramen  ovale."  It  is  bridged 
over  by  a  strong  membranous  web  of  ligamentous  tissue, 
called  the  obturator  membraney  from  the  inner  and  outer  sur- 
faces of  which  arise,  respectively,  the  internal  and  external  ob- 
turator muscles.  The  obturator  vessels  and  nerve  pass  through 
an  aperture  in  the  upper  margin  of  the  obturator  membrane. 

The  Pubic  Arch  is  formed  by  the  two  descending  rami  of 
the  pubes,  and  (in  the  female)  its  inner  smooth  surface,  lined 
at  its  central  upper  pftrt  by  the  subpubic  ligament,  is  of  such 
a  size  and  shape  as  to  be  absolutely  in  unison  with,  and  adapted 
to  admit  the  passage  of,  the  sides  and  base  of  the  occipital 
pole  of  the  foetal  head,  as  we  shall  see  in  describing  the  mech- 
anism of  labor  in  vertex  presentations. 

The  Inferior  Strait  or  "  Outlet  "  of  the  Pelvis. — 
The  dried  bony  pelvis,  divested  of  its  muscular  appendages,  is 
a  basin  without  a  bottom.  The  opening  where  the  bottom 
ought  to  be  is  the  inferior  strait  or  outlet.  Its  contour  may 
be  described,  in  particular,  as  follows :  Beginning  at  the  sum- 
mit of  the  pubic  arch,  in  the  median  line  of  the  body,  it 
passes  downward  and  backward  along  the  inner  margin  of 
the  descending  ramus  of  the  pubes  and  the  ramus  of  the 
ischium  until  reaching  the  tuberosity  of  the  ischium,  then 
along  the  great  sacro-sciatic  ligament  to  the  side  of  the  sacrum 
and  coccyx,  and  tip  of  the  latter  bone ;  then  back  along  the 
opposite  side  of  the  pelvis  to  the  point  of  starting  at  the  pubic 
arch.     (See  Fig.  2,  page  31.) 

Articulations  of  the  Pelvis: 

First.  The  hinge-joint  of  the  base  of  the  coccyx  with  the 
apex  of  the  sacrum  (the  sacro-coccygeal  articulatwri). 
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Second.  The  junction  of  the  auricular-shaped  articular  sur- 
face on  the  side  of  the  sacrum,  with  a  similar  shaped  surface 
upon  the  adjacent  ilium,  the  articular  surface  on  both  bones 
covered  by  a  plate  of  cartilage.  This  is  the  gaero^liae  gyn- 
elwndrosig. 


Id lerioc  strait,  o 


If  p^is. 


Third.  The  symphym  pubis,  formed  by  the  apposition  of 
the  two  bodies  of  the  pubic  bones  in  the  median  line.  The 
articular  surfaces  are  roughened  by  a  series  of  nipple-shaped 
projections  which  dip  into  the  layers  of  cartilage  that  cover 
them.  These  plates  of  cartilage  are  thicker  in  front  than  be- 
hind :  they  also  diverge  from  each  other  posteriorly,  especially 
at  the  upper  part  of  the  articulation,  leaving  a  little  spaee 
which  is  occupied  by  a  synovial  membrane,  wnile  lower  down 
the  interarticular  space  is  filled  with  fibrous  elastic  tissue.  The 
joint  is  fiirther  strengthened  by  several  layers  of  the  anterior 
pubic  ligament  in  front ;  the  posterior  pubic  ligament  behind ; 
the  superior  pubic  ligament  aoove ;  and  below  by  a  thick  tri- 
angular arch  of  ligamentous  tissue  (the  subpubic  ligament), 
which  forms  the  upper  boundary  of  the  pubic  arch.  The 
joint  is  rendered  still  more  secure  by  the  dense  membrane  of 
the  deep  perineal  fascia  (triangular  ligament),  the  apex  of 
which  is  attached  above  to  the  symphysis  pubis  and  subpubic 
ligament,  and  extends  laterally  to  the  rami  of  the  ischia  and 
pubes,  thus  bracing  the  sides  of  the  arch  together  as  the  sides 
of  the  gable-end  of  a  house  are  braced  together  by  cross 
timbers. 
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Fourth,  The  lumbosacral  articulation,  where  the  inferior 
aspect  of  the  body  of  the  last  lumbar  vertebra  (covered  with 
cartilage)  rests  upon  the  superior  surface  of  the  base  of  the 
sacrum,  which  is  also  covered  by  a  cartilaginous  plate.  These 
two  layers  of  intervertebral  cartilage  are  much  thicker  in 
front  than  behind,  which,  of  course,  tilts  the  sacrum  back- 
ward, and  contributes  to  form  the  promontory. 

Fifth,  The  hip-joint,  hut  with  regard  to  this  we  need  only 
remember  the  position  of  the  acetabulum  in  relation  to  the 

Eelvic  brim ;  it  is  situated  near  the  antero-lateral  part  of  the 
rim's  circumference — in  fact,  nearly  obliquely  opposite  the 
sacro-iliac  synchondrosis  of  the  other  side,  which  is,  of  course, 
placed  in  the  postero-lateral  part  of  the  pelvic  circumference. 

Planes  of  the  Pelvis. — The  inclined  planes  of  the 
ischium,  sometimes  called  inclined  planes  of  the  pelvis,  already 
studied,  have  nothing  whatever  to  do  with  the  planes  of  the 
brim,  outlet,  and  pelvic  cavity,  now  to  be  considered.  Let  it 
be  distinctly  understood  that  the  "  planes  "  and  "  inclined  " 
planes  are  different  ^^ings. 

If  we  fill  an  ordinary  basin  with  water,  and  float  upon  the 
surface  a  disk  of  paper  whose  circumference  shall  accurately 
fit  the  rim  of  the  basin,  the  surface  of  the  paper  disk  would 
represent  the  plane  of  the  brim  of  that  particular  basin ;  in 
like  manner,  a  disk  of  paper  placed  in  the  superior  strait  of 
the  pelvis  so  that  its  circumference  accurately  fits  the  contour 
of  the  pelvic  brim,  would  represent  on  its  surface  the  '^ plane 
of  the  superior  straii,'^  or  brim,  of  the  pelvic  basin.  A  disk  of 
paper,  similarly  placed,  in  the  outlet  or  inferior  strait,  would 
represent  on  its  surface  the  ^^ plane  of  the  inferior  strait,''  or 
outlet,  of  the  pelvis.  The  surfaces  of  other  disks  placed  at 
intermediate  depths  between  the  superior  and  inferior  straits 
(such  as  might  be  imitated  in  the  earthen  basin  by  its  differ- 
ent degrees  of  fiilness)  would  constitute  planes  of  the  pelvic 
cavity,  which  latter  might,  of  course,  be  multiplied  in  number 
indefinitely. 

The  cms  of  the  plane  of  the  superior  strait  is  an  imaginary 
line  passing  throxigh  the  centre  of  the  plane,  at  right  angles  to 
its  surface,  just  as  an  axle-tree  passes  at  right  angles  through 
the  centre  of  a  cart-wheel. 

Owin^g  to  the  anterior  inclination  of  the  pelvis  when  the 
woman  stands  erect,  the  brim  is,  as  it  were,  tilted  up  behind. 
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so  that  the  plane  rests  at  an  angle  of  about  60°  with  the 
horizon.  Hence,  therefore,  its  axis,  instead  of  being  vertical, 
is  so  disposed  as  nearly  to  agree  with  a  line  drawn  fix)m  the 
umbilicus  to  the  coccyx. 

The  plane  of  the  outlet  is  more  nearly  horizontal  than  that 
of  the  superior  strait,  but  it  is  still  elevated  posteriorly,  so 
that  a  line  drawn  from  the  tip  of  the  coccyx  to  the  highest 
point  of  the  pubic  arch  will  meet  the  horizon  at  an  angle  of 
about  11°,  which,  however,  is  subject  to  variation,  inasmuch 
as  the  pressing  hach  of  the  coccyx  during  labor  also  presses  its 
tip  downward  to  some  extent,  which,  of  course,  renders  the 
angle  more  acute.  The  axis  of  the  plane  of  the  inferior  strait 
nearly  agrees  with  a  line  drawn  from  the  sacral  promontory  to 
the  anterior  verge  of  the  anus. 

The  axes  of  the  planes  of  the  pelvic  cavity  are  lines  drawn 
through  the  centres  of  the  planes  at  right  angles  to  their  sur- 
face. The  axes  of  a  great  number  of  such  planes,  placed  end 
to  end,  would  form  an  imperfectly  circular  curve,  or  at  least 
a  polyhedral  arc  of  a  curve,  which  would  represent  the  real 
(ms  of  the  pelvic  canal,  Carus  attempted  to  describe  this  curve 
(hence  known  as  "  Carus's  curve ")  by  placing  one  leg  of  a 
pair  of  compasses  on  the  middle  of  the  posterior  edge  of  the 
symphysis  pubis  (in  a  bisected  pelvis),  the  other  leg  of  the 
compass  having  its  point  placed  midway  between  the  pubis 
and  sacrum,  and  being  moved  so  as  to  describe  a  curve  from 
the  superior  to  the  inferior  strait.  But  the  true  axis  of  the 
pelvic  canal  is  not  so  geometrically  perfect  an  arc  of  a  circle 
as  to  admit  of  being  drawn  in  this  manner ;  it  is  more  nearly 
the  curve  of  an  irregular  parabola.     (See  Fig.  3,  page  34.) 

The  pelvic  canal  in  the  living  female  does  not  really  termi- 
nate at  the  inferior  strait.  In  so  far  as  its  osseous  walls  are 
concerned  it  does,  but  the  muscles  and  soft  parts  below  form  a 
continuation  of  the  canal,  and  when  these  are  stretched  during 
parturition  the  posterior  wall  of  the  lower  muscular  part  of 
the  canal,  viz.,  from  the  coccyx  to  the  mouth  of  the  vagina, 
measures  quite  as  much  as  does  the  upper  bony  part,  viz., 
from  the  coccyx  to  the  sacral  promontory.  The  anterior  wall 
of  the  muscular  part  of  the  passage,  corresponding  with  the 
pubis  of  the  bony  part,  is,  of  course,  deficient,  and  necessarily 
so,  or  the  child  could  never  be  extruded  in  delivery.  (See 
Fig.  3,  page  34.) 

The  lemale  pelvis  differs  from  that  of  the  male  exactly  in 
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those  particulars  which  render  it  better  adapted  to  facilitate 
parturition,  notably  (first)  in  being  altogether  wider  in  every 
direction,  which  gives  rruyre  room  for  the  child  to  pass;  and 
(second)  in  being  altogether  shallower,  which  lessens  the  dis- 
tance through  which  the  child  has  to  be  propelled ;  and  (third) 
the  bones  are  thinner  and  smoother. 


Fig.  3. 


Axis  of  the  pelvic  canal. 


In  the  female  pelvis  the  pubic  arch  is  broader  and  rounder, 
the  hollow  of  the  sacrum  is  less  curved  (especially  as  regards 
its  three  upper  segments,  which  are  almost  straight),  the  obtu- 
rator foramen  is  larger,  and  a  little  farther,  laterally,  from 
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the  symphysis  pubis;  the  sacral  promontory,  ischial  spinous 
processes,  and  tip  of  the  coccyx  are  less  promment  (so  that 
they  encroach  to  a  less  degree  upon  the  cavity  of  the  pelvic 
canal),  and  the  sacro-sciatic  notches  are  more  spacious  than  in 
the  male. 

Changes  taking  place  in  the  Female  Pelvis  toward 
THE  End  of  Pregnancy. — The  inter-articular  cartilages 
become  thicker;  the  ligaments  softer  and  somewhat  relaxed; 
synovial  fluid  is  formed  more  plentifully  in  the  articulations ; 
and  the  joints  become,  to  an  exceedingly  limited  extent,  movable, 
so  as  to  be  capable  of  yielding  a  very  little,  if  necessary,  to 
permit  the  passage  of  the  child.  The  swollen  cartilages  also 
act  as  cushions  between  the  bones,  thus  lessening  the  mechan- 
ical shock  of  falls,  jars,  etc.,  somewhat  like  the  "  buffers  "  of 
railway  cars. 

Proof  that  the  Joints  actually  Yield  during  Labor 
is  inferred  not  only  from  the  fact  of  its  occurrence  in  the 
lower  animals  (in  the  guinea-pig  the  symphysis  pubis  separates 
an  inch,  so  that  the  sacro-iliac  synchondrosis  plays  the  part  of 
a  hinge-joint ;  and  in  the  cow  the  sacrum  sinks  down  between 
the  innominate  bones,  so  as  to  push  them  wider  apart),  but 
also  from  the  circumstances  that  in  women  dying  during  labor 
separation  of  the  bones  has  been  found  on  dissection ;  and  in 
certain  cases  where  the  physiological  loosening  of  the  articu- 
lations has  been  pathologically  exaggerated,  locomotion  has 
been  interfered  with,  and  the  pubic  symphysis  found  separated 
an  inch  or  more.  Again,  if  the  pulp  of  the  index  finger  be 
placed  upon  the  lower  end  of  the  symphysis,  at  the  summit  of 
the  pubic  arch,  and  kept  there  while  the  woman  walks,  or 
stands  first  on  one  foot,  then  on  the  other,  the  bones  on  each 
side  of  the  symphysis  will  be  felt  to  glide  up  and  down  with 
each  step,  the  side  corresponding  to  the  advancing  limb  being 
lower  than  the  other.  This  is  more  marked  in  multiparse : 
may  be  unappreciable  in  primiparse.  It  can  be  observed  toward 
the  end  of  pregnancy. 

Measurements  of  the  Pelvis. — The  object  of  measur- 
ing the  pelvis  is  to  compare  the  length  of  its  diameters 
with  the  diameters  of  the  child  that  passes  through  it ;  with- 
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out  this  it  would  be  impossible  to  understand  the  mechanism 
of  labor  or  to  render  suitable  assistance  in  cases  of  difficult 
delivery. 

The  size  of  the  pelvis  is  not  the  same  in  aU  women.  It 
differs  in  different  races  of  mankind  and  in  different  individ- 
uals of  the  same  race.  There  is  no  reason  why  the  pelves  of 
any  two  women  should  be  more  exactly  alike  than  the  length 
of  their  feet  or  the  features  of  their  faces. 

There  are  no  means  by  which  we  can  measure  with  precision 
(say  within  one-fifth  or  even  one-fourth  of  an  inch)  the  diam- 
eters of  the  pelvis  in  a  living  female ;  our  measurements  under 
such  circumstances  can  onlv  approximate  the  truth.  Neither 
are  there  any  means  by  which  we  can  measure  any  more  ac- 
curately the  diameter  of  a  child's  head  before  it  is  bom ;  we 
can  scarcely  do  better  than  guess  even  its  approximate  meas- 
urements. 

Hence  there  is  no  practical  use  in  trying  to  define  and  teach 
the  measurements  of  the  average  female  pelvis  with  that  ex- 
treme precision  (down  to  the  smaller  fractions  of  an  inch) 
attempted  in  many  obstetric  text-books.  It  complicates  the 
matter  without  any  special  advantage ;  an  approximate  pre- 
cision is  all  that  is  requisite — all  that  is  possible. 

Diameters  of  the  Superior  Strait  (see  Fig.  1,  page 
26):^ 

First,  TY^antero-posterior  (sacro-pubic,  "  conjugate,"  "  con- 
pigata  vera/'  or  true  conjugate),  extending  from  the  middle  of 
the  sacral  promontory  to  the  top  of  the  symphysis  pubis. 

Second.  The  transverse  (bis-iliac),  extending  across  the 
widest  part  of  the  strait,  from  one  lateral  margin  of  the  brim 
to  the  other. 

Third.  The  right  oblique  (diagonalis  dextra),  extending 
from  the  right  sacro-iliac  synchondrosis  to  the  left  acetabulum 
(or  left  ilio-pectineal  eminence,  which  is  nearly  the  same 
thing). 

Fourth.  The  left  oblique  (diagonalis  Iseva),  extending  from 
the  left  sacro-iliac  synchondrosis  to  the  right  acetabulum. 

Fifth.  The  diagonal  conjugate  (coujugata  diagonalis),  ex- 
tending from  the  middle  of  the  sacral  promontory  to  the  Imoer 
end  of  the  pubic  symphysis.  Since  the  pubic  end  of  this 
diameter  is  really  at  the  inferior  strait,  it  is  not,  strictly,  one 
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of  the  diameters  of  the  superior  strait,  but  a  diagonal  between 
the  two  straits,  as  its  name  expresses.  (See  Fig.  4,  d-c, 
page  37.) 

Flo.  4. 


0 

c-v.  Ck)n jugate  diameter  of  superior  strait,  d-c  Diagonal  conjugate,  a-8. 
Axis  of  plane  of  superior  strait,  p-o.  Plane  of  the  outlet,  or  inferior  strait,  h-h. 
Line  of  the  horizon.    In  this  figure  the  woman  is  supposed  to  be  standing  erect. 

Diameters  of  the  Inferior  Strait  (Fig.  2,  page  31): 

Fird,  The  ardero-posterior  (cocey-pubic,  called  also  "  eon- 
jugate  "),  extending  from  the  tip  of  the  coccyx  to  the  lower 
end  of  the  symphysis  pubis. 

Second.  The  transverse  (bis-ischiatic),  extending  across  the 
outlet  from  one  tuberosity  of  the  ischium  to  the  other. 

Third.  The  oblique  (of  which,  of  course,  there  are  two ; 
right  and  left,  as  at  the  brim),  extending  from  about  the 
middle  of  the  lower  border  of  the  great  sacro-sciatic  ligament 
of  one  side  to  the  thickened  portion  of  bone  where  the  de- 
scending ramus  of  the  pubis  joins  the  ascending  ramus  of  the 
ischium,  or  thereabouts,  on  the  other. 

Diameters  of  the  Pelvic  Cavity  : 

First.  The  antero-posterior  (conjugate),  extending  from  the 
centre  of  the  symphysis  pubis  to  the  centre  of  the  hollow  of 
the  sacrum. 
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Second.  The  transverse,  extending  across  from  a  point  nearly 
opposite  the  lower  edge  of  the  acetabulum  on  one  side  to  a 
corresponding  point  upon  the  other. 

Third.  The  oblique  (of  which  there  are  two,  right  and  left), 
extending  from  the  centre  of  the  great  sacro-sciatic  foramen 
on  one  side  to  the  obturator  foramen  on  the  other. 

(The  diameters  of  the  cavity  are  not  so  important  as  those 
of  the  brim  and  outlet.) 

The  Average  Approximate  Length  of  the  diameters 
of  the  pelvic  canal  in  the  living  woman  is  as  follows : 

Antero-posterior  of  the  brim  or 

superior  strait 4  inches,  10.1  cm. 

Transverse  of  the  .brim  in  the 

living  female 4  inches,  10.1  cm. 

(The  transverse  is  5  inches,  12.7  cm.,  in  the  dried  pelvis, 
owing  to  removal  of  the  psoas  magnus  muscle,  which  takes  up 
half  an  inch  of  space  on  each  side,  in  the  recent  pelvis.) 

Obliques  of  the  brim  (right  and 

left  alike) 4i  to  5  inches,  11.4  to  12.7  cm. 

Diagonal  conjugate     .     .     .     .  4i  inches,  11.4  cm. 

Antero-posterior  of  the  outlet  or 

inferior  strait 4i  to  5  inches,  11.4  to  12.7  cm. 

Transverse  of  the  outlet  ...  4  inches,  10.1  cm. 
Obliques  of   the  outlet    (right 

and  left  alike) 4  inches,  10.1  cm. 

Antero-posterior  of  the  cavity  .  5  inches,  12.7  cm. 
Transverse  of  the  cavity  ...  5  inches,  12.7  cm. 
Obliques  of  the  cavity  (right 

and  left  alike) 5  inches,  12.7  cm. 

The  most  important  fact  developed  by  these  measurements 
is  that  the  brim  is  longest  in  its  oblique  diameters,  while  the 
outlet  is  longest  in  its  antero-posterior  measurement,  which 
explains  the  necessity  of  what  is  called  "  rotation "  in  the 
mechanism  of  labor. 

In  addition  to  these  measurements  of  the  pelvis,  it  is  neces- 
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sary  to  remember  the  depth  of  its  walls ;  thus  the  depth  of 
the  anterior  wall — L  e.,  from  the  top  to  the  bottom  of  the  sym- 
physis pubis  is  1  i  inches,  3.8  cm. ;  while  the  depth  of  the  pos- 
terior wall,  from  the  sacral  promontory  to  the  tip  of  the  coccyx 
(the  line  being  a  chord  of  the  sacro-coccygeal  curve),  is  just 
three  times  as  long,  viz.,  4i  inches,  11.4  cm.  The  depth  of  the 
lateral  wall  is  not  of  much  importance:  it  is  about  3i  inches, 
8.8  cm. 

In  measuring  the  pelvis  of  the  living  female,  externally, 
for  the  detection  of  deformity,  it  is  necessary  to  remember  the 
following : 

1.  Between  the  widest  part  of  the  iliac 

crests lOJ  inches,  26.6  cm. 

2.  Between  the  anterior  superior  spinous 

processes  of  the  ilia 9}  inches,  24.1  cm. 

3.  Between  the  front  of  the  symphysis 
pubis  and  the  spinous  process  of  the 

upper  bone  of  the  sacrum     .     .     .     .     7i  inches,  19  cm. 

In  this  last  measurement  a  deduction  of  3i  inches,  8.8  cm., 
must  be  allowed  for  the  soft  parts,  which  would  then  leave  4 
inches,  or  10.1  cm. — ^the  normal  conjugate  diameter  of  the 
brim,  as  we  have  already  seen. 

Muscular  Structures  of  the  VBhYis.^-Above  the  brim 
the  muscles  of  the  abdominal  wall^  complete  the  wall  of  the 
"  false  "  pelvis,  where  its  bony  wall  is  deficient  in  front,  and 
they  form  the  abdominal  cavity,  roofed  above  by  the  dia- 
phragm, which  agrees  somewhat  in  shape  with  the  frill-term 
gravid  uterus,  so  that  by  the  contraction  of  the  abdominal 
muscles  and  diaphragm  during  the  pains  of  labor  the  womb 
is  tightly  embraced  by  them,  and  assisted  in  its  expulsion  of 
the  child.  At  the  brim  we  find  the  psoas  magnus,  which, 
arising  from  the  side  of  the  last  dorsal  and  from  the  sides  of 
all  the  lumbar  vertebrae,  passes  down  and  crosses  the  brim, 
where  it  takes  up  half  an  inch  of  space  at  each  end  of  the 
transverse  diameter  of  the  superior  strait,  to  be  inserted,  with 
the  conjoined  tendon  of  the  iliacus  internus  muscle,  into  the 
lesser  trochanter  of  the  femur.  The  action  of  these  two 
muscles  is  to  flex  the  thigh  upon  the  pelvis  and  rotate  the 
femur  outward,  and  as  this  is  the  posture  usually  assumed 
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by  the  parturient  female,  the  muscles  are  prevented  from 
being  stretched  taut,  and  thereby  encroach  less  on  the  brim, 
and  thus  offer  less  obstruction  to  the  passage  of  the  child. 

Structures  forming  the  Floor  of  the  Pelvis  and 
MAKING  A  Bottom  to  the  Basin. — The  pelvic  floor  ("  pelvic 
diaphragm  ")  is  composed,  chiefly,  of  fascia,  muscles,  and  con- 
nective tissue.  Its  superior  surface  is  lined  by  peritoneum. 
Next  below,  and  in  close  contact  with  the  peritoneum,  comes 
the  tough  elastic,  "  internal  pelvic  fascia,"  which  is  attached 
to  the  pelvic  brim.  Here  it  meets  from  above  the  fascia  trans- 
versalis  of  the  abdominal  wall  and  the  fascia  lining  the  iliac 
fossae.  Below  the  brim  it  is  firmly  attached  to  the  periosteum, 
and  forms  a  tendinous  arch  (areas  tendineus)  reaching  from 
the  inner  border  of  the  pubes  to  the  spine  of  the  ischium ; 
from  this  arch  it  extends  to  the  median  line  of  the  body. 
Immediately  below  the  internal  pelvic  fascia  are  two  thin 
muscles,  viz. :  1st.  The  levator  ani,  each  half  of  which  arises 
from  the  body  and  horizontal  ramus  of  the  pubes  and  from 
the  arcus  tendineus,  and  passes  downward  and  inward  to 
meet  its  fellow  of  the  opposite  side  in  the  median  line,  where 
it  is  inserted  into  a  tendinous  raph4  extending  from  the  coccyx 
to  the  rectum,  while  some  fibres  pass  between  and  to  the  sides 
of  the  bladder  and  rectum,  and  to  the  vaginal  and  rectal 
sphincters.  2d.  The  ischio-coccygeas  (called  also  simply 
"  coccygeus "),  which  is  a  narrow  triangular  slip,  situated 
parallel  with  and  posterior  to  the  levator  ani,  closing  in  a 
little  space  which  the  latter  muscle,  as  it  were,  failed  to  cover. 
It  arises  by  its  apex  from  the  ischial  spinous  process,  and  is 
inserted  into  the  side  of  the  coccyx.  Below  these  muscles, 
the  pelvic  floor  is  further  strengthened  by  another  layer  of 
fascia — the  perineal  fascia.  Its  posterior  portion — consisting 
of  a  single  layer — is  attached  to  the  sides  of  the  pelvis  and 
arcus  tendineus,  from  whence  it  is  reflected  over  the  inferior 
surface  of  the  levator  ani  muscle,  while  its  anterior  part  is 
divisible  into  a  deep  layer  (covering  the  lower  surface  of  the 
levator  ani),  a  median  and  a  superficial  layer.  Within  these 
latter  layers  are  lodged  the  pudic  vessels  and  nerves,  and  the 
superficial  muscles  of  the  perineum.  These  muscles  are  (1) 
the  constrictor  vagince,  each  lateral  half  of  which  arises,  poste- 
riorly, from  the  perineal  fascia  midway  between  the  anus  and 
ischium  (a  small  slip  only  passing  to  join  the  sphincter  ani 
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muscle),  and  passes  forward  to  unite,  by  aponeurosis,  with 
its  fellow  of  the  opposite  side,  near  the  clitoris ;  (2)  the  sphino- 
ter  ani,  which  arises  from  the  tip  of  the  coccyx  and  is  inserted 
into  the  tendinous  centre  of  the  perineum ;  (3)  the  transvermis 
perinei,  a  narrow  transverse  slip  arising  from  the  ascending 
ramus  of  the  ischium,  and  inserted  into  the  sides  of  the  vagina 
and  rectum. 

To  the  several  structures  of  the  pelvic  floor  above  given 
must  now  be  added  the  integument  and  the  very  numerous 
interstitial  layers  of  elastic  connective  tissue,  which  latter 
weld  the  parts  together  and  add  strength  and  elasticity  to  the 
whole  fabric. 

Besides  their  motor  function,  the  muscles  covering  the 
inner  surface  of  the  pelvis  (including  the  pyriformis — not  yet 
mentioned — which  arises  chiefly  from  and  covers  the  hollow 
of  the  sacrum)  provide  a  sort  of  muscular  upholstery  to  the 
interior  of  the  pelvis,  by  which  its  bony  lines  and  prominences 
are  cushioned  over,  so  as  to  prevent  injury  to  the  soft  parts 
during  the  passage  of  the  child,  while  the  infant  itself  receives 
the  same  protection. 


CHAPTER    II. 

THE   FCETAL   HEAD. 

The  head  of  the  foetus  requires  special  study,  because,  from 
its  size  and  incompressibility,  it  is  the  most  difficult  part  of 
the  child  to  deliver ;  when  the  head  is  bom,  the  rest  of  the 
labor  is  usually  completed  in  a  few  minutes.  The  child's 
head,  however,  is  not  absolutely  incompressible.  Its  bony  wall 
is  elastic  to  a  certain  extent  in  all  parts  except  the  base.  By 
this  arrangement,  yielding  of  the  bones  permits  pressure  only 
upon  the  upper  part  of  the  foetal  brain  where,  when  moderate 
in  degree,  it  is  harmless ;  the  same  pressure  upon  the  base  of 
the  brain  and  medulla  would  be  fatal.  While  it  is  not  true 
that  the  short  transverse  diameter  of  the  child's  head,  viz., 
from  one  parietal  protuberance  to  the  other,  is  less  than  the 
transverse  diameter  of  the  trunk,  viz.,  from  one  acromion  pro- 
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cess  of  the  scapula  to  the  other,  still  the  bones  and  muscles 
of  the  arms,  shoulders,  and  trunk  are  so  mobile  and  flexible 
that,  when  they  are  jammed  into  the  polvis,  the  said  bisacro- 
mial  diameter  is  capable  of  being  easily  reduced  to  a  less 
width  than  the  transverse  diameter  of  the  skull ;  hence  the 
head,  though  apparently  not,  practically  is  wider  than  across 
the  shoulders. 

Shape  of  the  Fcetal  Head. — ^This  does  not  correspond 
perfectly  to  any  geometrical  figure,  but  it  will  best  suit  our 
purpose  to  consider  it  ovoid  or  egg-shaped — the  chin  corre- 
sponding to  the  small  end  of  the  ^^g,  the  occiput  to  the  large 
end,  and  the  widest  transverse  circumference  passing  over  the 
parietal  protuberances.  One  aspect  of  the  ovoid,  viz.,  its  base, 
is  considerably  flattened,  and  so  are  the  sides  of  the  head,  but 
to  a  less  extent. 

The  foetal  cranial  bones  are  imperfectly  ossified  (and  are 
therefore  elastic) '5  their  sutural  borders  are  surmounted  by  a 
rim  of  cartilage,  and  the  cartilaginous  rims  of  two  contiguous 
bones  are  only  united  by  bands  of  fibrous  tissue  which  become 
ossified  later.  The  bones  are  ftirther  held  in  apposition  by  the 
dura  mater,  pericranium,  and  skin ;  their  borders,  however, 
can  be  pressed  closer  together,  or  even  made  to  lap  one  over 
the  other,  during  parturition.  The  posterior  borders  of  the 
parietal  bones  especially  overlap  the  anterior  borders  of  the 
occiput.  The  union  of  the  upper,  squamous  part  of  the  occi- 
pital bone  with  its  basilar  portion  being  only  fibro-cartilagi- 
nous  in  character,  this  junction  is  somewhat  movable,  like  a 
joint,  hence  pressure  upon  the  prominence  of  the  occiput  easily 
depresses  its  anterior  borders  beneath  the  posterior  borders  of 
the  parietal  bones.  The  distance  between  the  two  malar  bones 
can  be  reduced,  by  compression,  only  in  a  very  slight  degree. 

The  base  of  the  skull  is  sufficiently  ossified  as  to  be  mcom- 
pressible :  it  is,  however,  narrower  than  the  top  of  the  skull, 
and  needs  no  reduction  in  size  to  facilitate  its  passage  through 
the  pelvis  in  ordinary  cases. 

Sutures  of  the  Cranium. — They  are : 

First,  The  coronal  suture  (or  fronto-parietal),  passing  be- 
tween the  posterior  border  of  the  frontal  bone  and  the  anterior 
borders  oi  the  two  parietals.  It  goes  over  the  arch  of  the 
cranium  from  one  temporal  bone  to  the  other. 
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Second.  The  eagittal  eutare  {or  biparieUtl),  running  along 
and  between  the  superior  borders  of  the  two  parietal  bones  and 
extending  from  the  superior  point  of  the  occiput  to  the  os 
ftontis.  It  must  be  noted,  however,  that,  in  the  fcetus,  the  two 
halves  of  the  frontal  bone  have  not  yet  united ;  they  are 
divided  by  what  is  called  the  _/r(m((i?  suture  almost  to  the  root  of 
the  nose,  and  by  some  writers  this  frontal  suture  is  regarded 
as  a  continuation  of  the  aa^ttal. 

Third.  The  lambdoidal  suture  (or  ocdpUo-parktal),  running 
between  the  superior,  or  rather  antero-lateral,  borders  of  the 
occiput  and  the  posterior  bordeis  of  the  parietals,  and  extend- 
ing fi^m  near  tne  mastoid  process  of  one  temporal  bone  to 
that  of  the  other. 

FoNTANELLES. — The  fonSanetles  are  spaces  left  in  the  skull 
at  points  where  the  angles  of  two  or  more  bones  finally  meet. 
They  are  due  to  deficient  ossification,  and  are  explained  by  the 
general  principle  that  ossification,  beginning  near  the  centre 
of  a  bone  and  extending  toward  its  circumference,  reaches  the 
angles  last  because  they  are  generally  furthest  from  the  centre. 
There  are  six  fontanelJes,  but  only  (wo  of  them  are  of  obstetric 
importance.  These  are  the  an^rior  {or  fiwn to-parietal)  fiin- 
tanelle  and  the  posterior  (or  occipito-parietal)  one. 

The  shape  of  the  anterior  one  may  be  approximately  de- 
scribed by  drawing  lines  between  the  four  points  of  a  crucifix ; 


\,  B.  Blparielal  diameter. 


it  is  a  four-sided  figure,  two  of  whose  sides  are  equal — lozenge- 
shaped — the  long  acute  ang;le  being  formed  by  deficient  ossifi- 
cation in  the  posterior  superior  angles  of  the  two  halves  of  the 
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frontal  bone,  and  the  short  obtuse  angle  by  deficient  ossifica- 
tion in  the  anterior  superior  angles  of  the  parietal  bones.  Its 
situation  is  where  the  coronal  suture  crosses  the  sagittal.  In 
size  it  is  a  considerable  membranous  space,  easily  recognized 
by  the  finger,  and  often  by  the  eye,  and  through  it  the  motion 
of  pulsation  in  the  cerebral  arteries  may  be  both  seen  and  felt. 
It  is  not  completely  closed  till  one  or  two  years  aft«r  birth. 
Remember  particularly  that  the  long  angle  of  this  fontanelle 
points  toward  the  forehead  and  nose ;  the  short  one  toward  the 
occiput.     (See  Fig.  5,  page  43.) 

The  poderior  fontanelle  is  much  smaller  in  size,  being  simply 
a  triangular  depression  situated  at  the  point  where  the  sagittal 
suture  meets  the  lambdoidal ;  radiating  from  it  are  three  sutural 
arms,  viz.,  the  sagittal  suture  and  the  two  arms  of  the  lamb- 
doidal.    It  closes  a  few  months  aft«r  birth. 

The  other  four  fontanelles,  two  on  each  side,  are  placed  at 
the  inferior  angles  of  the  parietal  bones.   They  are  unimportant. 

Regions  of  the  Fcetal  Skull. — One  of  the  most  impor- 
tant is  the  vertex.  Literally  this  means  the  highest  part  or 
"  crown  "  of  the  head ;  but  when  in  midwifery  we  speak  of  a 
"  vertex  presentation,"  we  refer  to  a  more  posterior  region  of 
the  skull,  which  I  have  already  compared  to  the  larger  rounded 
extremity  of  an  Qgg,  and  which  has  (I  think  very  properly) 
been  termed  by  some  writers  the  "  obstetrical  vertex ;"  it  may 
be  defined  as  a  circular  space  whose  centre  is  the  apex  of  the 
posterior  fontanelle,  and  the  circumference  of  which  passes 
over  the  occipital  protuberance. 

Other  regions  of  the  foetal  head  have  been  described,  but 
they  are  not  of  great  importance,  viz.,  the  "  base  "  or  flattened 
surface  directed  toward  the  neck,  and  the  facial,  frontal,  and 
lateral  regions,  which  explain  themselves. 

The  space  occupied  by  the  anterior  fontanelle  is  sometimes 
called  sinciput,  or  bregma} 

Diameters  of  the  Child^s  Head,  and  their  Approximate  Average 

Length     (Fig.  6,  page  46.) 

The  oceipito-mental,  extending  from  the 
point  of  the  chin  to  the  superior  angle 
of  the  occiput 5  J  inches,  14  cm. -i 

1  The  tenns  "vertex,**  ** sinciput,**  and  "bregma,**  are  defined  ao  diflferently  by 
different  authors  that  I  shaU  avoid  using  them  in  tliiE  work  as  far  as  practicable. 
See  Appendix  on  Uniformity  in  Nomenclature,  etc. 
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The  oecipito-frontal,  extending  from  the 

centre  of  the  forehead  to  a  point  on 

the  median  line  of  the  occiput  a  little 

above  its  protuberance      .     .     .     .  i^r   4J  inches,  11.4  cm.  y 
The  biparietal,  passing  transversely  from 

one  parietal  protuberance  to  the  other    3  J  inches,    8.8  cm.     "/. 
The  cervico-bregmatic  (called  also  "tra- 
f^[.    chelo-bregmatic "),  passing  vertically 

from  the  posterior  angle  of  the  ante- 
rior fontanelle  to  the  anterior  margin 

of  the  foramen  magnum 3i  inches,    8.8  cm.y^ 

The  fronto-mental,  going  from  the  top  of 

the  forehead  to  the  end  of  the  chin  .  3  J  inches,  8.8  cm. 
The  bi-temporal,  going  across  from  one 

temporal  bone  to  the  other,  between 

the  two  lower  extremities  of  the  coro- 
nal suture .     .     .     3J  inches,    8.2  cm. 

The  suboccipito-bregmatic,  going  from 

the  union  of  the  neck  and  occiput  to 

the  centre  of  the  anterior  fontanelle  .     3  J  inches,    9.5  cm. 

Several  other  cranial  diameters  are  given  in  some  of  the 
text-books,  and  the  number  might  be  indefinitely  multiplied, 
but  the  above  are  all  that  require  to  be  remembered.^ 

One  other  measurement  (of  great  importance  when  consid- 
ering the  mechanism  of  face  presentations)  may  be  added, 
viz.,  the  sterno-mental  length  of  the  child's  neck  when  the 
chin  is  removed  as  far  as  possible  from  the  sternum ;  it  is  1  i 
inches — exactly  the  same  as  the  depth  of  the  symphysis  pubis. 

Articulation  and  Movements  of  the  Head. — The  motions  of 
flexion  and  extension  are  provided  for,  in  part,  by  the  articu- 
lation of  the  occipital  condyles  with  the  atlas,  and,  in  part, 

1  It  should  be  noted  that  the  head  may  be  pressed  out  of  its  natural  shape 
("  moulded  ")  during  delivery,  and  the  direction  of  such  distortion  will  vary 
with  the  kind  of  presentation,  and  consequently  the  cranial  diameters  will  vary 
accordingly. 

Again,  let  it  be  remembered  that  the  object  of  measuring  any  particular  diam- 
eter is  to  get  the  dimension  of  the  head  in  that  one  direction,  and.  while  authori- 
ties constantly  dlfifer  as  to  the  exact  points  on  the  skull  at  which  the  extremities 
of  their  diameters  are  to  be  placed,  tne  practical  principle  in  measuring  crania 
may  be  illustrated  thus :  The  occipito-mental  diameter  starts  at  tbe  point  of  the 
chin,  and  ends  at  some  opposite  point  on  the  median  line  of  the  occiput  furthest 
removed  from  the  point  of  starting;  the  oecipito-frontal  starts  at  the  most  ante- 
riorly projecting  part  of  the  median  line  of  the  forehead,  and  ends  at  a  point  on 
the  median  line  of  the  occiput  furthest  removed  from  the  point  qf  starting;  and  so 
of  the  other  diameters. 
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by  the  articuIatioiiB  of  the  cervical  vertebrse.  The  motion  of 
rotation  (which  cannot  be  forced  beyond  the  fourth  of  a  circle 
without  danger)  is  provided  for  chiefly  by  the  articulation  of 
the  atlas  with  the  axis,  and  partly  by  the  joints  between  the 


other  cervical  vertebrie.  The  articulation  of  the  atlas  with 
the  cranium  being  nearer  the  occipital  than  the  opposite  pole 
of  the  head,  is  of  importance  in  promoting  "  flexion  "  during 
labor,  as  will  be  explained  further  on.     (See  Chapter  XIV.) 


CHAPTER    III. 

ORGANS  OF  GENERATION, 

The  structures  generally  included  in  the  external  genera- 
tive organs  of  the  female  are ;  the  mons  veneris,  labia  majora, 
labia  minora  (nymphic),  clitoris,  vestibule,  urethra  and  its 
meatus,  the  fossa  navicularia,  hymen,  and  caruncuke  myrti- 
formes.  The  term  "  vulva  "  is  generally  used  to  express  aJl  of 
the  genital  structures  just  mentioned,  except  the  mons  veneris. 
The  term  "pudenda"  has  a  similar  meaning. 
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The  Mons  Veneris  (mont  de  Venus)  is  a  cushion  of  adi- 
pose, cellular,  and  fibrous  tissue,  situated  upon  the  front  of  the 
symphysis  and  horizontal  rami  of  the  pubes.  Its  thickness 
varies  with  the  obesity  of  the  individual,  and  its  prominence 
differs  according  to  the  degree  of  projection  of  the  pubes. 
After  puberty  it  is  covered  with  hair,  and  is  abundantly  sup- 
plied with  sweat  and  sebaceous  glands.  Its  ftinction  is  not 
positively  known.  It  possibly  serves  the  purpose  of  a  brow, 
in  preventing  irritating  secretions  from  the  skin  trickling  into 
the  vulvar  fissure. 

The  Labia  Majora,  called  also  "  Labia  Externa  " 
AND  "  Labia  Pudendi,"  are  the  lips  of  the  genital  fissure, 
placed  side  by  side  in  an  antero-posterior  direction.  They 
begin  at  the  lower  part  of  the  mons  veneris  (as  if  by  a  bifur- 
cation of  that  structure),  which  is  their  thickest  part,  and 
pass  at  first  downward,  then  horizontally  backward,  becoming 
thinner  in  their  course,  and  join  each  other  at  a  point'  about 
one  inch  in  front  of  the  anus.  Their  point  of  junction  in  front 
is  called  the  anterior  commissure,  and  their  point  of  apposition^ 
behind,  the  posterior  commissure. 

Like  the  lips  of  the  mouth,  they  are  covered  internally 
with  a  layer  01  mucous  membrane  containing  mucous  follicles, 
and  externally  with  integument  which  contains  hair  follicles 
and  sebaceous  glands.  Between  those  layers  the  substance  of 
the  labia  is  composed  of  superficial  fascia,  connective,  adipose, 
and  elastic  tissue,  together  with  some  smooth  muscular  fibres 
which  are  arranged  in  the  form  of  a  little  sac  (continuous 
above  with  the  external  inguinal  ring)  considered  to  be  analo- 
gous with  the  dartos  of  the  scrotum.  The  sac  contains  fat 
and  cellular  tissue,  some  terminal  fibres  from  the  round  liga- 
ment of  the  uterus,  and  is  occasionally  the  seat  of  hernia. 

The  Fossa  Navicularis. — ^Just  before  the  labia  come 
together  posteriorly,  they  are  united  by  a  transverse  fold  of 
mucous  membrane  (which  somewhat  resembles  the  web  of 
skin  between  the  thumb  and  finger)  called  the  fourchette  (or 
fraenulum  pudendi),  and  the  little  depressed   space  between 

1  The  labia  do  not  unite  posteriorly  at  an  angle,  but  running  side  by  side,  close 
to  each  other,  the  vulvar  fissure  terminates  in  a  sort  of  horizontal  "  gutter"  con- 
tinuous with  the  perineum ;  hence  I  have  applied  the  term  "  apposition  "  instead 
of  '•junction"  to  the  posterior  union. 


48  EXTERNAL  ORGANS  OF  GENERATION. 

this  and  the  posterior  commissure  is  the  fossa  navicularis.    It  is 
generally  obfiterated  after  labor  by  rupture  of  the  fourchette. 

The  Labia  Minora,  or  Nymphs,  are  thick  double  folds 
of  mucous  membrane,  about  one  inch  and  a  half  long,  which 
begin  by  gradually  projecting  from  the  inner  surface  of  the 
labia  majora,  midway  between  the  two  commissures.  They 
then  pass  forward  until  reaching  the  clitoris,  when  they  split 
horizontally  into  two  folds.  The  upper  folds  pass  above  the 
clitoris,  and  joining  in  the  median  line,  contribute  to  form  the 
prepuce  of  that  organ,  while  the  lower  ones  join  underneath, 
forming  its  frcenum.  The  nymphae  are  covered  with  tessellated 
epithelium ;  they  contain  connective  and  muscular  tissue,  vas- 
cular papillae,  and  sebaceous  glands.  They  are  very  vas- 
cular, also  erectile,  and  secrete  an  odorous  sebaceous  mucus 
which  lubricates  their  surface  and  prevents  adhesive  union. 
Their  ftinction  is  not  certainly  known. 

The  Clitoris  is  a  small  erectile  body,  about  one  inch  in 
length,  placed  just  inside  the  vulvar  fissure,  half  an  inch 
behind  the  anterior  commissure.  It  is  composed  of  two  cor- 
pora cavernosa  which  are  united  in  the  median  line,  and  end 
anteriorly  in  the  glans  clitoridis,  but  separate  from  each  other 
posteriorly  to  form  the  two  crura,  which  are  attached  to  the 
rami  of  the  pubes  and  ischia.  It  is  considered  to  be  the  ana- 
logue of  the  penis,  but  differs  from  this  organ  in  having  no  corpus 
spongiosum  or  urethral  canal.  The  vascular  bulbs  of  the  ves- 
tibule and  the  intermediate  plexus  of  veins  uniting  them  on 
each  side  with  the  vessels  oi  the  clitoris,  would,  if  united  in 
the  median  line,  represent  the  corpus  spongiosum  of  the  penis 
and  bulb  of  the  male  urethra.  The  clitoris  has  two  erector 
muscles;  it  is  abundantly  supplied  with  vessels  and  nerves, 
and  constitutes  the  principal  seat  of  sexual  sensation.  It  is 
secured  to  the  pubis  by  a  suspensory  ligament. 

The  Vestibule  is  a  triangular  surface  of  mucous  mem- 
brane, whose  base  is  the  anterior  margin  of  the  vaginal  orifice ; 
its  apex  terminates  at  the  clitoris,  and  its  two  sides  are  bounded 
by  the  nymphae.  It  is  of  little  importance  except  as  a  guide 
for  finding  tne  meatus  urinarius,  placed  near  its  lower  margin. 

On  each  side  of  the  orifice  of  the  vagina,  enclosed  in  a  thin 
layer  of  fibrous  tissue,  under  the  labia  majora,  is  a  spongy 
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oblong  mass  of  small  convoluted  veins,  which,  when  distended 
during  sexual  excitement,  assumes,  in  its  entirety,  the  form  of 
a  filled  leech,  or  of  a  diminutive  banana.  These  are  called 
the  hulhi  vedibuli,  sometimes  the  vaginal  bulbs.  Their  veins 
are  continuous  with  those  of  the  clitoris  and  vagina. 

The  Female  Urethra  is  one  inch  and  a  half  in  length : 
is  larger  than  that  of  the  male,  and  more  easily  dilatable ;  it 
begins  at  the  meatus,  which  is  situated  immediately  below  the 
rim  of  the  pubic  arch,  and  passes  backward,  curving  a  little 
upward,  to  the  neck  of  the  bladder.  It  is  composed  of  a 
mucous,  muscular,  and  vascular  coat.  About  one-eighth  of 
an  inch  within  the  meatus  are  the  openings  of  two  tubular 
glands,  just  large  enough  to  admit  a  No.  1  probe  of  the  French 
scale.  These  glandular  tubules  run  parallel  with  the  long 
axis  of  the  urethra,  beneath  the  mucous  membrane,  in  the 
muscular  wall.  They  vary  from  three-eighths  to  three-fourths 
of  an  inch  in  length. 

The  Hymen  is  a  crescentic-shaped  fold  of  mucous  mem- 
brane whose  convex  border  is  attached  to,  and  continuous 
with,  the  posterior  wall  of  the  vaginal  orifice,  just  inside  the 
fourchette.  Its  sides  then  run  upward  to  terminate  in  the 
horns  of  the  crescent,  which  last  are  united  by  its  anterior 
concave  border.  It  varies  in  form  in  different  women.  Some- 
times the  horns  of  the  crescent,  instead  of  coming  to  a  point, 
are  continued  as  a  narrow  band  to  the  anterior  vaginal  wall, 
where  the  end^  join  each  other,  leaving  a  circular  or  oval 
opening  in  the  centre  ("  annular  hymen  ").  Occasionally  it 
covers  the  orifice  of  the  vagina  entirely  ("imperforate  hymen  "), 
or  it  may  present  a  number  of  very  small  openings  {"cribriform 
hymen'^).  It  also  varies  in  thickness  and  strength.  It  is 
usually  ruptured  by  the  first  act  of  coittis,  though  not  always, 
and  may  be  torn  by  other  causes,  so  that  it  is  by  no  means  so 
sure  a  sign  of  "virginity"  as  was  formerly  supposed.  Some- 
times the  inner  border  of  the  hymen  has  a  fringed  appearance, 
resembling  the  end  of  a  Fallopian  tube  (hence  called  "  hymen 
fimbriatus  ")  :  this  might  be  mistaken  for  a  normally  ruptured 
hymen.     Moreover,  it  is  sometimes  absent  altogether. 

The  Myrtiform  Caruncles  (CARUNCULiE  Myrti- 
FORMEs). — ^Formerly  these  were  said  to  be  shrivelled  project- 
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ing  remains  of  the  ruptured  hymen ;  subsequently  they  were 
considered  to  be  vascular  membranous  prominences  placed 
immediately  behind  the  hymen,  and  quite  independent  of  it. 
More  recently  they  have  been  ascribed  to  childbirth,  pressure 
of  the  child's  head  during  labor  causing  necrosis  and  slough- 
ing of  the  previously  torn  hymen,  of  which,  therefore,  these 
so-called  caruncles  are  the  only  visible  remains.  This  last 
view  is  probably  correct,  and  explains  why  the  caruncles  are 
often  absent. 


CHAPTER    IV. 


INTERNAL   ORGANS   OF   GENERATION. 

The  Internal  Organs  of  Generation  are  the  vagina, 
uterus.  Fallopian  tubes,  and  ovaries. 

The  Vagina  is  a  membranous  canal  extending  from  the 
vulva  to  the  uterus,  hence  sometimes  called  the  "  vulvo-uterine 
canal." 

It  is  made  up  of  a  mucous  membrane  (covered  with  pave- 
ment epithelium),  continuous  with  that  of  the  vulva  and 
uterus.  Outside  the  mucous  coat  is  a  thin  muscular  layer, 
continuous  with  the  uterine  muscles,  whose  fibres  run,  some 
longitudinally,  some  in  a  circular  direction,  and  others  ob- 
liquely. The  muscular  coat  becomes  thicker  during  preg- 
nancy. It  is  extremely  vascular,  its  vessels  being  so  disposed 
as  to  constitute  an  erectile  tissue,  especially  toward  the  vulva. 
Cellular  and  fibrous  tissues  also  enter  into  the  composition  of 
the  vaginal  wall. 

Underneath  the  epithelium  of  the  mucous  membrane  are  a 
large  number  of  vascular  papillae.  Along  the  median  line  of 
the  anterior  and  posterior  vaginal  walls  there  is  a  vertical 
ridge  in  the  mucous  membrane  (the  "  anterior  and  posterior 
columns  "  of  the  vagina),  and  diverging  from  these,  laterally, 
the  mucous  coat  is  thrown  into  transverse  ridges  which  admit 
of  dilatation  of  the  canal  during  labor. 

Its  posterior  wall  is  about  three  and  a  half  inches  long,  its 
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auterior  wall  about  three  inches.  Its  diameter  is  a  little  above 
an  inch.  At  rest,  the  anterior  and  posterior  walls  are  in  con- 
tact with  each  other. 


Female  generattve  orea.n9,  as  seen  In  longitudinal  section  Ihrougli  tbe  median 
line  of  the  body.  1.  Body  of  utenia.  2.  Cavity  of  body.  3.  Cervii  uteri,  i. 
Cavity  of  cervix.  6,08at«ri.  6.  Cavltyof  TogioH.  7.  Vagiual  orifice.  8.  Bladder. 
9.  Urethra,  10.  Vesico-vaglnal  Eeptiun.  11.  Rectum.  12.  Caeily  of  rectum.  13. 
Adub.  14.  Secto-vaglnal  aeptum.  15.  Perineum.  IS.  Veslco- uterine  cul-de-sac, 
17.  Eeoto-Vaglnttl  oul-de-sao  or  cul-d&sao  of  Douglas.  18.  Sympbyala  pubis,  19, 
Nympha.    2D.  Labium  majua,    (From  Barnes,  after  Tarniek  amdSappey.) 
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With  regard  to  the  exact  situation  and  direction  of  the 
vagina,  the  descriptions  and  illustrative  plates  of  anatomists 
differ  widely.  Roughly  speaking,  according  to  Leishman, 
"  it  lies  in  the  axis  of  the  pelvis,  but  its  axis  is  placed  anterior 
to  the  pelvic  outlet,  so  that  its  lower  portion  is  curved  for- 
ward." 

Its  attachments  to  adjoining  organs  are  as  follows :  the 
posterior  wall  is  connected  by  its  middle  three-fifths  with  the 
rectum,  the  united  walls  constituting  the  recto-vaginal  septum ; 
its  lower  fifth  is  separated  from  the  rectum,  and  is  in  contact 
with  the  perineal  body ;  while  its  upper  fifth  is  in  contact  with 
the  fold  of  peritoneum  which  descends  behind  the  womb  to 
form  Douglas's  cul-de-sac.  Its  anterior  wall  is  united  by  con- 
nective tissue  with  the  posterior  walls  of  the  bladder  and 
urethra,  constituting,  respectively,  the  vesico-vaginal  and 
urethro- vaginal  septa.     (See  Fig.  7,  page  51.) 

The  upper  extremity  of  the  vaginal  cylinder  surrounds  and 
is  attached  to  the  neck  of  the  uterus :  it  is  called  the/omia;. 

On  each  side  of  the  orifice  of  the  vagina  are  the  hulhi  vesti- 
buli  already  described.  Immediately  beneath  and  behind  the 
posterior  round  extremity  of  this  bulb  of  the  vestibule  is 
placed,  on  each  side,  the  vulvo-vaginal  gland  (analogue  of 
Cowper's  gland  in  the  male,  and  variously  called  the  gland  of 
Huguier  and  of  Bartholini).  It  is  a  conglomerate  gland, 
varying  in  size  from  a  horse-bean  to  an  almond,  and  secretes, 
during  sexual  excitement,  an  exceedingly  viscid  mucus,  which 
is  discharged  from  the  orifice  of  ^the  gland-duct  into  the  fossa 
navicularis. 

The  vagina  is  abundantly  supplied  with  nerves,  especially 
toward  its  orifice,  where  it  is  endowed  with  a  peculiar  sensi- 
bility. Its  arterial  supply  is  derived  from  the  uterine,  hypo- 
gastric, vesical,  and  pudendal  arteries;  and  its  numerous 
venous  plexuses,  continuous  with  those  of  the  vulva,  clitoris, 
and  uterus,  terminate  in  the  hypogastric  veins.  The  vaginal 
veins  have  no  valves. 

The  Uterus  is  a  thick-walled  hollow  organ,  in  the  form  of 
a  truncated  cone,  slightly  flattened  antero-posteriorly,  situated 
in  the  middle  of  the  pelvic  cavity,  its  upper  end  being  a  little 
below  the  plane  of  the  superior  strait.  The  bladder  is  in  front 
of  it,  the  rectum  behind,  and  the  vagina  below  it.  The  small 
intestine  rests  upon  it  from  above.     It  has  three  coats]:  (1)  a 
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serous  coat  (peritoneum)  on  the  outside ;  (2)  a  muscular  coat, 
which  gives  thickness  and  solidity  to  the  uterine  walls,  and  is 
composed  of  non-striated  muscular  fibres  arranged  in  layers, 
having  different  directions,  circularly,  longitudinally,  and 
spirally,  which  are  closely  adherent  to  and  decussate  with 
each  other ;  (3)  a  mucous  lining  continuous  with  that  of  the 
vagina  and  Fallopian  tubes,  and  covered  with  ciliated  col- 
umnar epithelium.  That  portion  of  the  neck  of  the  uterus 
which  projects  into  the  top  of  the  vagina  is  covered  externally 
with  pavement  epithelium.  This  last  joins  the  columnar  epi- 
thelium of  the  interior  of  the  uterus  just  within  the  external 
OS  uteri. 

In  length  (counting  the  thickness  of  its  upper  wall)  it  is 
(roughly)  about  3  inches;  its  width,  transversely  across  its 
widest  upper  part,  is  1 }  inches ;  and  its  greatest  antero-poste- 
rior  thickness  1  inch.  At  the  end  of  pregnancy  it  attains  the 
size  of  a  foot  or  more  in  length,  and  8  or  10  inches  trans- 
versely. 

It  is  divided  by  anatomists  into  ftindus,  body,  and  neck. 
The  fundus  is  all  that  rounded  portion  placed  above  a  hori- 
zontal line  drawn  through  the  angles  where  the  Fallopian 
tubes  open  into  the  womb ;  the  body  is  all  that  portion  be- 
tween the  fundus  and  the  neck ;  and  the  neck  is  all  that  part 
below  a  line  drawn  horizontally  through  the  organ  at  the 
level  of  the  internal  os  uteri. 

Its  cavity  is  divided  into  the  cavity  of  the  body  and  the 
cavity  of  the  neck.  That  of  the  body  is  triangular  and  flat- 
tened antero-posteriorly ;  it  has  three  openings,  those  of  the 
two  Fallopian  tubes  above  and  that  of  the  os  internum  below. 
The  cavity  of  the  neck  is  barrel-shaped  or  fiisiform,  and  com- 
paratively narrow ;  it  is  constricted  above  by  the  internal  os 
that  separates  it  from  the  cavity  of  the  body,  and  grows  narrow 
again  at  its  termination  in  the  external  os  uteri.  After  child- 
birth the  constrictions  of  the  internal,  and  external  os  are  less 
marked.     (See  Figs.  8  and  9,  page  54.) 

Microscopic  Structure  of  the  Uterine  Mucous 
Membrane. — It  is  composed  of  mucous  follicles  ("utricular 
glands  ")  placed  perpendicularly  to  the  internal  surface  of  the 
womb.  Their  mouths  open  into  the  uterine  cavity,  and  they 
terminate  by  rounded  bulbous  extremities  (some  of  which  are 
bifurcated)  upon  the  muscular  coat.     The  follicles  are  lined 
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with  columnar  epithelium ;  and  some  idea  may  be  formed  of 
their  size  (j'jth  of  a  line  m  diameter)  by  remembering  that 
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there  are  about  ten  thousand  of  thom  in  the  niueoua  mem- 
brane of  the  rnvity  of  the  nei-l-  alona 
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Bkoad  Liqamentb  of  the  Uteeus.— These  are  simply 
folds  of  peritoneum  covering  the  external  surfiice  of  the  womb. 
Let  us  imagine  a  line  drawn  across  the  outside  of  the  top 


Anterior  ylew  of  internal  generative  orgnne,  ligaments,  etc.  Part  of  the  broad 
ligament  on  tbe  rlgbt  aide  has  been  removed,  and  tbe  anterior  Tagfnal  wall  slit 
DP  by  a  central  incisloa.  C.  Cervix  uteri.  L.  Broad  ligament  of  left  side.  L'. 
Broad  llgamcDt  of  rigbt  side.  M.  Utero-ovarlan  ligament,  O.  Left  ovary.  O.' 
RIgbl  ovary.  P.  Fimbriated  end  of  Fallopian  tube.  R,  Bound  ligament  of  left 
side.  jr.  Round  ligament  of  rjgbl  side,  T.  Left  oviduct,  T.  Right  oviduct 
pulled  down  to  Bbow  ovary.     U.  Uterus.     V,  Vagltia,     I".  Posterior  column  of 


of  the  fundus  and  prolonged  transversely  until  it  reach  the 
sides  of  the  pelvis.     Beginning  at  this  itn^inary  line  a  broad 
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layer  of  peritoneum  paiises  down  over  the  anterior  wall  of  the 
womb  to  the  level  of  a  point  midway  between  the  internal 
and  ext«rnal  os,  when  it  turns  up  and  is  reflected  over  the 
posterior  wall  of  the  bladder:  this  is  the  anlerioT  broad  liga- 
ment. A  similar  fold  passes  down  over  the  posterior  wall  of 
the  womb,  going  low  enough  to  cover  the  upper  one-fifth  of  the 
posterior  vaginal  wall  (aa  already  explained),  when  it  turns 
up  and  is  reflected  over  the  anterior  wall  of  the  rectum :  this 
is  the  jwwtemr  broad  ligament.  Thus  the  uterus,  with  (and 
between)  its  two  broad  ligaments,  forms  a  sort  of  transverse 


Genemtive  orgauB  seeu  from  above,  u.  Pubee.  a,  j.  (In  flunt.)  Remainder  of 
hypogastric  art«ii«9.  a,  a.  (Gebind.l  Spermatic  vessels  and  nerves,  b.  Bladder. 
1.,  L.  Kound  Itgaments.  u.  FunduB  uleri.  T,  T.  Fallopian  tubes,  o,  o.  Ovaries. 
R.  Reetnm.  a.  Right  ureter  reatinff  on  thepsoaa  muscte.  o.  Utero-aacral  liga< 
meets.    V.  Last  lumbar  rertebra. 

partition  to  the  pelvic  cavity  ;  the  bladder,  urethra,  etc.,  being 
in  the  front  compartment,  and  the  rectum  in  the  back  one. 
The  lateral  borders  of  this  double  ligamentous  curtain  are 
attached  to  the  sides  of  the  pelvis,  and  hence  these  ligaments 
are  sometimes  called  "  right "  and  "  left,"  instead  of  "  ante- 
rior" and  "posterior,"  as  alwve. 
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Other  Ligaments  of  the  Uterus: 

First,  The  round  ligamentSy  which  are  ^ro-vfiuscular  cords 
4}  inches  long.  They  begin  near  the  superior  angles  of  the 
womb,  and  pass  between  the  two  folds  of  the  broad  ligaments, 
successively  outward,  forward,  and  then  inward,  to  the  internal 
inguinal  ring,  and  through  the  inguinal  canal,  their  terminal 
fibres  being  lost  in  the  mons  veneris  and  labia  majora. 

Second,  The  vesico-vterine  ligaments :  semilunar-shaped  folds 
of  peritoneum  passing  from  the  lower  part  of  the  body  of  the 
uterus  to  the  ftmdus  of  the  bladder. 

Third,  The  viero-soA^al  ligaments:  crescentic-shaped  folds 
of  peritoneum  passing  from  the  lower  part  of  the  body  of  the 
uterus  to  be  inserted  mto  the  third  and  fourth  sacral  vertebrae. 

Fourth,  There  is  still  another  short  cord,  containing  many 
smooth  muscular  fibres,  extending  from  near  the  upper  angle 
of  the  uterus  to  the  inner  extremity  of  the  ovary.  It  is  about 
one  inch  in  length,  and  is  called  the  utero-ovarian  ligament — 
sometimes  the  "  ligament  of  the  ovary. ''^  All  the  ligaments  of 
the  uterus  contain  some  muscular  tissue,  which  is  increased 
during  pregnancy.     (See  Fig.  10,  page  55.) 

The  relative  position  of  the  uterus,  and  its  ligaments,  with 
adjacent  organs,  when  seen  from  above,  is  shown  in  Fig.  11, 
page  56. 

Arteries  of  the  Womb. — The  uterine  artery  (one  on  each 
side)  is  a  branch  of  the  internal  iliac.  It  descends  behind 
the  peritoneum  to  the  fornix  vaginae,  where  its  pulsation  may 
be  felt  with  the  finger  during  pregnancy,  and  then  ascends 
between  the  anterior  and  posterior  folds  of  the  broad  ligament, 
along  the  side  of  the  cervix  and  corpus  uteri  (to  both  of  which 
it  gives  off  many  deeply  penetrating  branches),  and,  finally, 
its  main  trunk  becomes  directly  continuous  with  the  ovarian 
artery. 

The  ovarian  artery  (one  on  each  side,  corresponding  with 
the  spermatic  artery  of  the  male)  is  given  off  from  the  aorta 
2  J  inches  above  its  biftircation.  It  descends  into  the  pelvic 
cavity,  and  then  ascends  between  the  two  folds  of  the  broad 
ligament  to  the  Fallopian  tube,  ovary,  and  ftmdus  uteri, 
and  terminates  by  anastomosis  with  the  uterine  artery  just 
described. 

At  the  junction  of  the  body  and  cervix  uteri  is  a  circumflex 
branch  which  unites  the  arteries  of  the  two  sides,  and  which, 

3* 
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when  cut  during  surgical  operations,  bleeds  profiiaely.  The 
arterial  branches  in  the  uterine  walls  are  remarkable  for  their 
numerous  anastomoses  and  spiral  course,  the  latter  quality  pro- 
viding— it  is  supposed— for  their  longitudinal  extension  during 


Posteriorytewof  muBcnlarand  vaaoiilararrangemenls,  Vttstls:  1,2,3.  Vagi- 
nal, cervical,  aod  uterine  plexuses.  4.  Arteries  of  bod;  of  uterus.  &.  Arteries 
aupplytng  ovary.  Muaciilar  faacicaii :  6.7.  Fibres  attached  to  VBglaa,  symphyBls 
dubln.  and  sacro-Uiac  Joint.  8.  Muscular  fasciculi  from  uterus  and  broad  tiga- 
ments.    8, 10,  ll,  12.  FsaotcuU  attached  lo  ovary  and  Fallopian  lubea.    (Ailer 

RONOET.) 

pregnancy,  a  supposition  that  is  very  materially  weakened  by 
the  fact  that  the  arteries  are  more,  tortuous  during  pregnancy 
than  before.  Moreover,  the  arteries  of  the  ovary  present  the 
same  spiral  course. 
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Veins  of  the  Uterus. — These  begin  by  small  branches 
continuous  with  the  fine  plexus  of  capillaries  into  which  the 
uterine  arteries  divide  in  the  internal  hning  of  the  organ,  and, 
inosculating  freely  with  each  other,  unite  to  form  larger  veins 
(always  vdthotd  valves)  in  the  substance  of  the  uterine  wall, 
whence  they  eventually  pass  out  toward  the  folds  of  broad 
ligament,  wnere,  joining  the  ovarian  and  vaginal  veins,  a  re- 
markable venous  network  is  formed,  known  as  the  ^^pampini- 
form plexus^  (See  Fig.  12.)  On  each  side  of  the  uterus, 
near  its  junction  with  the  top  of  the  vagina,  the  greater  num- 
ber of  vessels  in  this  plexus  pour  their  blood  into  a  trunk  of 
considerable  size — the  internal  spermatic  vein — which  empties 
on  the  right  side  into  the  vena  cava,  and  on  the  left  into  the 
left  renal  vein. 

Nerves. — The  nervous  supply  of  the  uterus  is  received 
chiefly  from  the  sympathetic  system,  viz.,  from  the  hypogas- 
tric, renal,  spermatic,  and  aortic  plexuses. 

There  is  no  longer  any  doubt  that  it  also  receives  branches 
from  the  cerebro-spinal  system,  derived  chiefly  from  the  first, 
second,  and  third  sacral  nerves.  During  pregnancy  the  nerve 
fibres  increase  in  size. 

Lymphatics.  —  The  womb  is  abundantly  supplied  with 
lymphatics,  and  its  lymphatic  vessels  terminate  in  the  pelvic 
and  lumbar  glands. 

Functions  of  the  Uterus. — It  is  the  source  of  the  men- 
strual discharge ;  it  receives  spermatic  fluid  from  the  male,  and 
the  germ-cell — whether  impregnated  or  not — from  the  female ; 
it  provides  a  place  for  the  foetus  during  its  development,  and 
is  the  source  of  its  nutritive  supply ;  and  it  contracts  at  full 
term  to  expel  the  child. 

During  gestation  all  the  tissues  of  the  uterus  undergo  a 
decided  physiological  hypertrophy.  After  delivery  they  go 
through  a  sort  of  gradual  physiological  atrophy — back  again 
to  what  they  were  before  conception.  The  enlarged  muscles 
especially  undergo  fatty  degeneration  and  absorption — -called 
''involution,'^  in  contradistinction  to  " evolution '*  or  develop- 
ment. The  process  of  involution  requires  a  month  or  six  weeks 
for  its  completion,  sometimes  longer. 
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Mobility  of  the  Uterus. — The  womb  in  its  normal  con- 
dition is  not  fixed  or  adherent  to  any  part  of  the  skeleton,  but 
enjoys  considerable  mobility ;  it  is  simply  suspended  or  hung 
in  the  pelvic  cavity  by  the  tent-like  aprons  of  peritoneum  and 
other  ligaments  attached  to  it,  as  well  aa  by  its  nerves,  blood- 
vessels, and  vaginal  attachments.  A  full  bladder  pushes  it 
backward ;  a  distended  rectum,  forward.  It  changes  it«  posi- 
tion, by  gravity,  as  the  female  changes  her  posture.  Viewed 
through  a  speculum  the  vaginal  part  of  its  cervix  may  be 
seen  to  rise  and  fall  with  every  motion  of  the  diaphragm 
during  respiration — an  observation  becoming  still  more  appar- 
ent during  the  violent  diaphragmatic  motions  that  attend 
laughing,  coughing,  etc.  Forcible  injection  of  the  uterine 
arteries  after  (ftath  causes  the  uterus  to  rise  in  the  pelvis  and 
execute  a  movement  resembling  that  performed  by  the  penis 
during  erection,  and  which  leads  to  the  supposition — difficult 
of  proof^— that  this  actually  takes  place  during  life  under 
venereal  excitement. 


The  ovarii  and  avid  net.  (Tbe  latter  opened  lonfdtudinaUr.)  1,1.  Ovary.  2,2. 
Ffttl  of  uterus.  B.  OvarCnn  ligament.  4,  4.  Oviduct,  Its  walla  opened  by  a  longl' 
ludinal  Incision  to  show  tbe  longitudinal  folda  of  lis  Unlng  membrane.  6.  &. 
Pavilion  from  Inlemal  BUrbce.  6,6.  Fimbria  attached  to  the  ovary  or  tuba- 
ovarian  ligament.   7,  T.  Longitudinal  folds.    8.  Internal  end  of  the  oviduct. 

Fali-OPIAN  Tubes.— Given  off  from  the  uterus,  at  each  of 
its  superior  angles,  is  a  tube  whose  canal  is  continuous  with 
the  uterine  cavity.  These  are  the  Fallopian  tubes  (sometimes 
called  "oviducts"). 


;^ 
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Each  tube  is  about  f^ur  iTir»l^f«  Ipng:  near  the  uterus  its 
diameter  (-2*5^  of  an  inch)  will  just  admit  a  bristle,  but  in- 
creases in  size  in  its  course  from  the  womb  toward  the  free  distal 
end  of  the  tube,  where  it  is  as  large  as  a  goose-quill.  The 
tube  passes  from  the  uterus  in  a  somewhat  tortuous  course, 
between  the  folds  and  along  the  upper  margin  of  the  broad 
ligament,  toward  the  side  of  the  pelvis,  and  terminates  in  a 
dilated  trumTjet-sbaped  extremity,  the  free  margin  of  which 
is,  as  it  were,  frayed  out  into  a  number  of  fringe-Uke  processes 
called  "  fimbriae ;"  one  of  these,  longer  j;han  the  rest,  is  at- 
tached to  the  outer  extremity  of  the  ovary.  Some  of  the 
fringed  processes  are  continued  as  thin,  leaf-like,  longitudinal 
folds  of  mucous  membrane  into  the  dilated  end  of  the  tube, 
which  grow  narrower  as  they  approach  its  uterine  end,  as 
shown  in  Fig.  1^,  page  60. 

Like  the  uterus,  the  Fallopian  tubes  are  composed  of  three 
coats :  1.  A  serous  (peritoneal)  coat  on  the  outsiae ;  2.  A  nms- 
cular  coat  composed  of  two  layers,  viz.,  circular  fibres  (inter- 
nally) and  longitudinal  ones  (externally) ;  3.  A  mucous  coat 
continuous  with  that  of  the  uterus,  and  lined  with  ciHated 
columnar  epitj^eliuiP.  At  the  distal  end  of  the  tube  the 
mucous  coat  is  continuous  with  the  peritoneum,  and  furnishes 
the  only  instance  in  the  body  where  a  serous  and  mucous  mem- 
brane are  thus  joined. 

Functions  of  the  Fallopian  Tube. — It  conveys  sper- 
matic fluid  from  the  uterus  to  the  ovary,  and  conducts  the 
germ-cell  from  the  ovary  to  the  uterus.  When  the  ovule 
(germ-cell)  is  about  to  be  discharged  from  the  ovisac,  the 
fimbriae  of  the  tube  grasp  the  ovary,  so  as  to  promote  the  safe 
entrance  of  the  diminutive  germ-cell  into  the  trumpet-shaped 
mouth  of  the  tube,  whence  it  is  conveyed,  by  peristaltic 
motion  of  the  canal,  into  the  uterus ;  this  transmission  of  the 
germ  is  also  assisted  by  the  cilia  of  the  epithelium,  which  wave 
toward  the  womb.  The  waving  of  the  cilia  is  said  also  to 
produce  a  current,  toward  the  tube,  of  the  fluid  covering  the 
inner  surface  of  the  peritoneum  near  the  fimbriated  entrance, 
so  that  the  ovule,  when  not  at  once  received  by  the  tube,  may 
passively  float  into  it  afterward  upon  this  moving  fluid. 

The  Ovaries. — They  are  two  in  number  (rarely  three), 
and  are  placed  one  on  each  side  of  the  womb  between  the 
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posterior  and  anterior  layers  of  the  broad  ligament,  behind 
and  I^qIow  the  Fs^ggian  tube.  The  folds  of  broad  ligament 
form  for  the  ovary  a  sort  of  mesentery,  and  between  its  two 
layers  the  vessels  and  nerves  pass  to  the  organ.  The  ovary  is 
connected  to  the  trumpet-shaped  end  of  the  Fallopian  tube  by 
a  single  fimbria,  and  to  the  uterus  by  the  fibro-muscular  "  ligar 
ment  of  the  ovary,"  already  described.  Its  anterior  margin 
is  attached  to  the  posterior  surface  of  the  anterior  fold  of  the 

Fig.  14. 


Relations  of  ovary  with  uterus  and  Fallopian  tube.  The  two  lines  inclose  a 
V-shaped  bit  of  the  ovary,  which  Is  represented,  largely  magnified,  in  the  next 
figure.    Both  figures  are,  of  course,  diagrammatic. 

broad  ligament,  while  the  remainder  of  the  surface,  except  at 
the  hilum  where  the  bloodvessels  enter,  is  covered  by  the  pos- 
terior layer  of  the  same  ligament.  It  is  one  inch  and  a  half 
in  length,  three-quarters  of  an  inch  wide,  and  one- third  of  an 
inch  thick.    Weight,  from  one  to  two  drachms.    It  is  an  elon- 

fated,  oval-shaped  body,  flattened  from  above  downward,  and 
ence  said  to  be  "  aJiUQudTshaped."  Its  function  is  ovulation — 
that  is  to  say,  the  production,  development,  maturation,  and 
discharge  of  ovules.     Hence  the  ovaries  are  said  to  be  the 
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esaentiaJ  organs  of  generation  in  the  female,  as  the  testicles  are 
in  the  male.  (Fig.  14,  page  62,  shows  relations  of  ovary  with 
uterus  and  Fallopian  tube.  A  triangular  bit  of  ovarian  stroma, 
showing  ovum  magnified,  is  seen  in  Fig.  15.) 


TiUDgalArbltOfOTaiiBiistronu  cut  from  ovary.  Uacnifled  U>  show  Orsoflnn 
fblUole  and  ovale,  l.  EpitbelLal  covering  of  ovary.  2.  Tunica  albuginea 
(fibromd.  S.S.  DlfKrentpanaofatrama,  4.  UroaBan  rolllcle  (tualtaflbrosa).  6. 
Qnaflau  veaicle  or  oviaac.  6,  fl.  Tunica  gruiulma.  7,  LlguorfolUcull.  8.  Vitel- 
line membrane  or  zona  pelluclda.  9,  Granular  vilellns  or  yolk.  10.  Germinal 
Tealcle.    11.  Qennlnalgpot. 

Structure  of  the  Ovary.— Anatomists  generally  describe 
it  as  being  covered  on  the  outside  by  a  layer  of  peritoneum, 
but  microscopiats  have  lately  informed  us  that  this  external 
covering  is  not  true  peritoneum,  but  a  layer  of  columnar  epi- 
tlielium,  probably  continuous  with  that  lining  the  Fallopian 
tubes,  and  therefore  more  nearly  resembling  a  mucous  than  a 
serous  tissue.  Immediately  underneath  this  layer  is  a  thick  coat 
of  while  fibrous  tissue,  the  tunica  albugineq..  Inside  this  last  we 
find  the  solid  substance  of  IHe"ovarian  body  {the  kernel  of  the 
ovarian  nut,  so  to  speak),  called  "de»ma."  It  is  composed, 
for  the  most  part,  of  fibrous  and  muscular  tissue,  and  is  highly 
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vascular.  Dotted  about  in  various  parts  of  the  stroma  are 
little  round  cavities,  called  "  Graafian  fo/g^feg."  The  wall  of 
these  globular  follicular  cavities  is  made  up  of  the  stroma  sub- 
stance itself,  being  in  fact  composed  of  a  dense  layer  of  the 
stroma's  connective  or  fibrous  tissue,  and  is  therefore  sometimes 
called  "  tunica  fibrosa,*'  It  is  immediately  surrounded  on  all 
parts  of  its  periphery  with  an  elaborate  network  of  capillary 
bloodvessels.  Fitting  close  inside  and  completely  filling  the 
"Graafian  follicle"  is  the  "Graafian  vgaicfc"  or  " omsaey 
sometimes  termed,  in  contradistinction  to  the  tunica  fibrosa, 
the  "  tunica  propria  J'  Loosely  adherent  to  the  inside  of  the 
ovisac  all  around  is  a  granular  layer  of  epithelial  cells,  the 
"  tunica  granulosa.**  Inside  this  is  the  "  fi^i/ir  folliculi "  (or 
fluid  contents  of  the  ovisac),  in  which  floats  the  human  egg,  or 
ovule.  It  is  only  a  yolk ;  there  is  no  white  to  it,  so  that  the 
next  membrane  we  have  to  encounter  is  the  zona  pelludda  or 
external  membrane  of  the  egg,  while  next  inside  of  this  is  the 
internal  or  vitelline  membrane ;  between  these  two  is  a  little 
space  occupied  by  a  fluid,  called  the  peri-vitelline  sgace.  The 
egg  embraced  by  the  internal  or  vitelline  membrane  floats  in 
the  fluid  of  the  peri-vitelline  space  within  the  zona  pellucida. 
Imbedded  in  the  substance  of  the  yolk  is  the  ^^  germinal  vm-^cv. 
cfe,"  and  inside  that  the  "  germinal  spot,**  BesidesTEe  tunica  j^T/^^ 
granulosa  covering  the  indae  of  the  ovisac,  a  reflected  layer  ^^'^^ 
of  it  is  disposed  all  around  the  outside  of  the  vitelline  mem- 
brane. At  birth  it  is  said  each  human  ovary  really  contains 
about  211#Q21i  Graafian  follicles,  with  their  contents,  but  only 
the  few  that  are  approaching  maturity  are  large  enough  to  be 
seen  with  the  naked  eye.  The  way  in  which  the  ovule  (egg, 
""  germ-cell)  gets  out  of  the  ovary  is  as  follows :  As  the  Graafian 
follicle  reaches  maturity,  it  approaches  the  surface,  and  begins 
to  cause  a  protuberance  (like  a  little  boil)  upon  the  outside  of 
the  ovary.  Eventually,  the  peritoneal  (or  epithelial)  external 
coat,  the  tunica  albuginea,  the  wall  of  the  Graafian  follicle 
(tunica  fibrosa),  and  the  wall  of  the  Graafian  vesicle  (or 
ovisac),  all  burst  at  the  same  point,  and  out  comes  the  vitelline 
membrane,  safe  and  whole,  with  its  contents,  and  clinging 
around  it  a  loose  irregular  mass  of  the  "tunica  granulosa," 
now  to  be  called  the  ^' prolig^qt^  disi^'^' 

At  the  moment  of  rupture  of  the  follicle,  or  shortly  after- 
ward, the  ovule  is  received  by  the  Fallopian  tube  and  conveyed 
to  the  uterus. 
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The  Corpus  Luteum. — After  discharge  of  the  ovule 
together  with  the  liquor  foUiculi,  and  that  part  of  the  tunica 
granulosa  clinging  to  the  ovule  (called  then  the  proligerous 
disk),  the  empty  deserted  ovisac  fills  up  with  a  clot  of  olood, 
to  which  are  subsequently  added  newfy  proliferated  cells  of 
the  membrana  granulosa;  wandering  white  corpuscles  from 
the  blood ;  and  a  "  vitellus-like  substance  "  of  a  yellow  color 
containing  granules  and  globules  resembling  those  of  the 
vitellus.  The  white  blood-corpuscles  accumulating  near  the 
wall  of  the  vesicle,  press  the  remaining  contents  toward  the 
centre  of  the  cavity,  while  vascular  papillae  project  on  all  sides 
toward  the  centre.  The  larger  vessels  indenting  the  yellow 
mass  impart  to  its  exterior  a  folded  appearance  formerly 
ascribed  to  convolutions  in  the  wall  of  the  ovisac.  Eventually 
the  contents  of  the  sac  are  absorbed,  and  the  follicle  shrivels 
and  contracts  into  an  insignificant  cicatrix  or  dimple.  The 
yellow  color  of  the  contents  of  the  ovisac  has  caused  the  site 
of  the  discharged  ovule  to  be  called  "  corpus  luteum  " — yellow 
body.  Corpora  lutea  are  of  two  kinds,  "  true  "  and  "  false." 
If  tne  ovule  be  impregnated,  a  true  corpus  luteum  is  developed  ; 
if  impregnation  have  not  taken  place,  there  results  a,  false  corpus 
luteum.  The  special  (chief)  differences  between  the  two  are  as 
follows :  Ist.  The  false  corpus  luteum  increases  in  size  for  three 
weeks  only,  the  true  one  continues  to  grow  for  about  five  months. 
2d.  After  three  weeks  the  false  corpus  luteum  declines  rapidly 
in  size,  and  is  reduced  to  a  cicatricial  dimple  at  the  end  of  two 
months ;  while  the  true  one,  having  grown  so  large  as  to  occupy 
the  greater  part  of  the  ovary  by  the  fourth  or  fifth  month, 
remains  about  the  same  size  during  the  fifth  and  sixth  months, 
then  gradually  declines  during  the  seventh,  eighth,  and  ninth 
months,  but  it  is  not  reduced  to  an  insignificant  cicatrix  until 
one  or  two  months  after  delivery.  3d.  A  true  corpus  luteum  is 
single ;  a  false  one  will  be  accompanied  (either  in  the  same  or 
the  opposite  ovary)  by  the  visibly  evident  remains  of  its  pre- 
decessor. 4th.  The  cicatrix  resulting  from  a  true  corpus  luteum 
is  more  distinctly  stellate  than  the  cicatrix  of  a  false  one. 

The  Parovarium  (sometimes  called  the  "  organ  of  Rosen- 
miiller"). — It  is  the  remains  of  the  Wolffian  body  of  foetal 
life,  and  corresponds  to  the  epididymis  of  the  male.  Placed 
in  the  posterior  fold  of  the  broad  ligament,  where  it  may  be 
seen  by  holding   up   the  latter   and   looking  through  it  by 
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transmitted  light,  it  coDsista  of  irom  ten  to  twenty  tortuous 
tubes  arranged  in  a  pyramidal  form  (like  the  ribs  of  a  fiia), 
the  base  of  tlie  pyramid  being  toward  the  Fallopian  tube,  ile 
apex  loBt  ou  the  surface  of  tlie  ovary.     No  excretory  duct; 


Adnlt  parovarium,  ovary,  and  Fallopian  lube.    (Atler  KobbW.) 

function  unknown.     The  accumulation  of  fluid  in  these  tubes 
is  often  the  beginning  of  cystic  tumor  of  the  broad  ligament. 

(See  Fig.  16.) 

The  Mammaky  Glands,  whose  Unction  it  ia  to  secrete 
milk  for  the  sust«nance  of  the  child  after  birth,  properly  be- 
long to  the  reproductive  system.  In  shape,  the  gland  is  a 
flat,  very  flat  hemisphere,  its  base  resting  upon  the  pectoralis 
major  muscle,  between  the  third  and  sixth  ribs.  By  cutting 
a  large  orange  transversely  through  its  equator,  each  half 
would  give  an  approximate  idea  of  the  shape  of  the  gland, 
and  on  the  cut  surfece  will  be  seen  radiating  trabeculse,  be- 
tween which  the  pulp  of  the  fruit  is  placed,  that  fairly  resem- 
ble the  radiating  trabeculw  of  fibrous  tissue,  fifteen  or  twenty 
in  number,  between  which  the  so-called  "  lobes  "  of  the  secret- 
ing substance  of  the  mammary  gland  are  contained,  and 
which  are  continuous  with  the  circumferential  fibrous  capsule 
of  the  organ.  The  lobes  are  made  up  of  lobules,  and  the 
lobules  of  terminal  culs-de-sac  (acini)  lined  with  columnar 
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epithelium.  Each  acinus  empties  its  secretion  (the  milk 
being  formed  by  desquamation,  fatty  degeneration,  and  rup- 
ture of  tlie  epithelial  cells)  through  a  little  duct,  which  unites 
with  others  to  form  a  larger  duct  tor  the  lobule,  and  the 
lobular  ducts  unite  to  terminate  in  a.  still  larger  duct  for  each 
lobe,  termed  the  galact<^/iwotts  dvd.  The  galactophorous 
ducts,  fifteen  or  twenty  in  number,  one  for  each  lobe,  converge 
toward  the  nipple,  becoming  widely  dilated  as  they  approach 


Globales  of  bealtby  milk  ;  fourteen  moDtba'  Inclation. 

it,  but  narrowing  i^in  as  they  actually  enter  it.  The  main 
ducts  have  non-striated  muscular  fibres  in  their  walls,  the  con- 
tractions of  which  sometimes  cause  spurting  of  the  milk  from 
the  nipples.    (See  Fig.  18,  page  68.) 

Viewing  the  breast  externally,  we  see  the  xpex  of  the 
mammary  projection  surrounded  by  a  pink  disk  of  skin  called 
the  areola.  From  the  centre  of  the  areola  projects  the  nipple, 
and  beneath  the  disk  is  a  circular  band  of  muscular  fibres, 
which,  in  contracting,  assists  the  expulsion  of  milk. 

As  already  stated,  milk  is  formed  by  breaking  down  of  the 
cell  wall  of  the  epithelial  cells  lining  the  acini  of  the  mam- 
mary glands,  and  liberation  of  the  cell  contents,  consisting  of 
fatty  granules  and    liquid   protoplasm.     The  secretion    thus 
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formed  is  rendered  more  fluid  by  a  watery  transudation 
directly  from  the  bloodvessels.  The  free  fatty  granules 
coalesce  and  aggregate  together,  and  thus  form  larger  masses 


Lactiferous,  or  galitctopliorous  aacia. 
Fig.  19. 


called  milk-globules,  which  are  still  so  small  as  to  be  micro- 
scopic, and  constitute  a  fatty  emulsion  with  the  more  fluid  por- 
tion of  the  milk  in  which  they  float.     (See  Fig.  17,  page  67.) 
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During  the  first  day  or  two  of  lactation,  however,  the  par- 
ticles of  fat  are  held  together  in  masses  of  considerably  larger 
size,  having  a  granular  appearance,  and  called  "colostrum 
corpuscles,"  as  seen  in  Fig.  19,  page  68. 

The  mammary  glands  receive  their  blood-supply  from  the 
internal  mammary  and  intercostal  arteries.  Their  nerves  are 
derived  from  the  intercostal  and  thoracic  branches  of  the 
brachial  plexus.  They  are  also  abundantly  supplied  with 
lymphatic  vessels,  which  open  into  the  axillary  glands. 


CHAPTER    V. 

MENSTRUATION   AND   OVULATION. 

Menstruation  is  a  monthly  hemorrhage  from  the  uterine 
cavity. 

It  is  called  ^' eatamenial  discharge,^'  ''menses,^'  and  '^men- 
drual  flow,^^  or  in  common  parlance  the  "  monthly  sickness,*' 
the  ''flowers"  the  " turns,'*  the  " courses,"  the  ''perioas ; "  or  the 
woman  is  said  to  be  "  unwell," 

We  have  alreadv  defined  ovulation  to  be  the  development 
and  maturation  of  ovules  in,  and  their  discharge  from,  the 
ovary.     What  relation  has  this  process  to  menstruation  ? 

About  the  time  when  an  ovule  is  ripe  and  soon  to  be  dis- 
charged, the  reproductive  organs,  especially  the  ovaries  and 
uterus,  receive  an  extra  amount  of  blood — they  become 
physiologically  congested  in  anticipation  of  impregnation 
taking  place  (for  the  menstrual  period  is  really  analogous 
with  the  period  of  "  heat "  or  "  rut "  ("  oestruation  ")  in  other 
animals) ;  but  in  the  absence  of  impregnation,  the  extra 
blood-supply,  which  was  designed  to  prepare  the  organs  for 
the  reception  and  development  of  an  impregnated  germ,  fails 
of  its  natural  purpose,  and  is  discharged  in  the  form  of  men- 
struation. Menstruation  is  therefore  dependent  upon,  and 
more  or  less  coincident  with,  ovulation — this  is  the  "  ovulatory 
theory"  of  menstruation  so  called.  Objections  have  been 
urged  against  this  theory.    First.  It  is  said  the  menses  have 
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recurred  after  removal  of  both  ovaries.  (Answer.  This  is 
extremely  exceptional;  the  removal  may  have  been  incom- 
plete ;  there  is  sometimes  a  third  ovary ;  the  spayed  women 
used  as  guards  to  the  harems  of  Central  Asia  do  not  menstru- 
ate; finally  the  menstrual  discharge  having  been  continued 
for  years,  may  persist  from  hahU,  even  aft;er  the  original  cause, 
viz.,  ovulation,  has  ceased  to  recur.)  Second,  It  is  alleged  that 
women  do  not  allow  coitus,  and  become  impregnated,  ai  the 
menstrual  periods,  but  always  between  the  periods,  from  which 
it  is  inferred  ovulation  is  not  coincident  with  menstruation. 
(Answer.  The  human  female,  like  other  animals,  is  really  more 
liable  to  impregnation  when  cohabiting  near  the  menstrual 
period,  and  the  same  greater  liability  probably  obtains  ai  the 
period,  did  not  the  flow  prevent  cohabitation ;  moreover,  the 
union  of  the  germ-cell  with  the  spermatic  fluid  of  the  male 
may  take  place  at  the  ovulatory  period  from  the  survival  of 
spermatozoa  introduced  by  coitus  a  week  or  more  before  ovula- 
tion ;  the  ovule  also  may  remain  after  being  discharged  from 
the  ovary,  and  be  impregnated  a  week  or  more  after  menstrua- 
tion.) Third,  It  is  stated  that  ovules  are  discharged  from  the 
ovary  without  any  accompanying  menstrual  flow.  (Answer. 
This  may  be  admitted  and  explained  without  fatally  conflicting 
with  the  theory.  It  is,  however,  exceptional.)  On  the  whole, 
the  ovulatory  theory  of  menstruation  is  the  best  yet  propounded, 
and  must  be  received,  at  least,  for  the  present. 

Changes  in  the  Uterine  Mucous  Membrane  at  the 
Menstrual  Epochs. — Just  before  the  flow  the  membrane 
becomes  much  thicker,  congested,  and  thrown  into  shallow 
folds.  Then  it  undergoes  disintegration  by  fatty  degeneration, 
and  is  thrown  off*  with  the  blood  that  flows  from  the  opened 
capillary  bloodvessels.  There  exists  some  discrepancy  of 
opmion  as  to  how  mtich  of  the  mucous  membrane  is  thrown  off* 
every  month,  but  no  doubt  exists  as  to  the  fact  of  its  becoming 
physiologically  hypertrophied  just  before  the  menses,  and  of 
its  undergoing  a  certain  degree  of  fatty  atrophy  and  degenera- 
tion during  and  immediately  after  the  period.  Shortly,  after 
menstruation  a  new  mucous  membrane  is  already  in  course  of 
preparation. 

Some  writers  affirm  that  the  ovule  discharged  at  a  given 
menstrual  period  does  not  really  belong  to  that  period,  but  to 
the  next  subsequent  one,  that  is  to  say :  the  menstrual  process 
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(decidual  degeneration)  occurring,  ex.  gr.,  at  the  middle  of 
February,  is  the  breaking  up  of  the  decidual  membranes  pre- 
pared for  the  ovule  set  firee  a  month  before,  at  the  middle  of 
January.  This  theory,  though  indorsed  by  high  authority, 
has  no  indisputable  facts  to  support  it,  and  is,  in  my  opinion, 
altogether  untenable. 

What  becomes  of  the  Ovule  ? — When  not  impregnated, 
it  is  lost  and  discharged  with  the  menstrual  flow ;  either  before 
or  after  its  disintegration.  It  is  too  small  to  be  seen,  the 
vitelline  membrane  is  a  mere  cell,  y^th  of  an  inch  in  diame- 
ter ;  and  its  contained  germinal  vesicle  measures  y^th  of  an 
inch ;  the  germinal  spot  about  ^iny*^*  ^^®  "  vesicle  "  is  the 
nucleus  of  the  cell ;  the  "  spot "  its  nucleolus ;  the  entire  egg 
simply  a  mass  of  protoplasm. 

The  First  Menses  and  Puberty. — Menstruation  begins /^^*^'  ^-^t 
at  about  fourteen  or  fifteen  years  of  age — the  "  age  of  puberty  " 
so  called.  This  period  is  preceded  and  attended  by  what  are 
called  the  signs  of  puberty.  They  consist  in  the  development 
of  womanly  beauties,  physiologically  designed  to  attract  the 
male ;  enlargement  and  growth  of  hair  upon  the  mons  veneris 
and  labia  majora,  enlargement  and  increased  rotundity  of  the 
hips  and  breast ;  the  vulva  is  drawn  downward  and  backward, 
so  that  in  the  erect  posture  no  part  of  it  is  visible  anteriorly 
as  it  is  in  children  ;  striking  changes  also  occur  in  the  inclina- 
tions and  emotional  susceptibilities  of  the  woman. 

Circumstances  modify  the  age  at  which  the  first  menstrua- 
tion takes  place :  thus,  the  menses  appear  earlier  in  hot  climates, 
but  the  difference  between  the  hottest  and  coldest  climates  is 
only  about  three  years ;  the  influence  of  ra^e,  which  remains 
potent  in  spite  of  climatic  changes ;  occupation  and  mode  of  life  : 
luxury,  stimulants,  indolence,  hot  rooms,  pruriency  of  thought, 
etc.,  render  the  woman  precocious,  while  opposite  conditions 
retard  the  menses;  general  robustness  of  constitution  and 
vigorous  health  promote  the  development  of  menstruation,  and 
it  is  delayed  by  feebleness  and  debility.  On  the  other  hand,  a 
very  tall  woman  with  large  bones  and  muscles  will  require 
more  time  to  complete  her  growth,  and  hence  the  reproductive 
functions  will  be  belated. 

The  very  rare  and  unique  cases,  indisputably  authenticated, 
in  which  children  one  or  two  years  old  have  presented  the 
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external  auatomical  evidences  of  puberty,  and  have  then  men- 
struated with  more  or  less  regularity,  and  have  even  become 
mothers  before  they  were  ten  years  old,  are  mere  medical  curi- 
osities— lu8U8  naturce — of  but  little  import  in  discussing  the 
physiology  of  this  subject. 

Symptoms  of  Menstruation,  not  always  present,  are  lassi- 
tude and  depression  of  spirits,  headache,  bactache,  chilliness, 
weight  in  hypogastrium  and  perineum,  nausea,  neuralgia,  hys- 
teria, perhaps  slight  febrile  excitement.  They  vary  in  kind 
and  degree  in  different  individuals,  and  are  generally  relieved 
by  the  flow.  The  first  few  periods  are  apt  to  be  irregular  in 
their  recurrence,  and  the  discharge  is  slight  in  quantity  and 
composed  of  mucus  with  but  little  blood. 

Quantity  and  Qualities  of  the  Menstrual  Dis- 
charge.— ^The  quantity  of  discharge,  when  the  function  has 
:  -M  \w  .  'tsaa  become  regularly  "established,"  is  frbm  one  to  eight  ounces, 
V^        '^  the  average  being  about  five  ounces.     The  duration  of  the 

^^^'  period  is  from  one  to  eight  days,  the  average  being  five  days, 

hence  average  daily  quantity  during  that  period,  one  ounce. 

The  menstrual  blood  does  not  coagulate,  owing  to  admix- 
ture with  vaginal  mucus,  which  contains  acetic  acid.  If  the 
flow  be  very  profiise,  coagulation  will  occur,  because  the 
action  of  the  vaginal  mucus  is  then  insufiicient  to  prevent  it. 
Mucus  of  any  kind,  in  sufiicient  quantity,  will  prevent  coagu- 
lation. 

The  discharge  also  differs  at  different  parts  of  the  period. 
Toward  the  beginning  and  end  of  the  epoch,  it  contains  more 
mucus  and  less  blood ;  at  the  middle  of  the  period  vwe  versd. 

Source  of  the  Flow. — That  the  flow  comes  from  the 
uterine  cavity  is  absolutely  proved  by  the  following  facts :  it 
is  found  there,  post-mortem,  in  those  who  die  during  menstrua- 
tion ;  it  is  seen  to  issue  from  the  os  externum  uteri  in  cases  of 
procidentia  of  the  organ ;  it  has  been  seen  oozing  from  the 
uterine  mucous  membrane  in  cases  of  inversion  of  the  womb ; 
and  when  there  is  mechanical  obstruction  of  the  os  uteri  the 
menses  do  not  appear,  but  accumulate  and  distend  the  uterine 
cavity. 
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VICARI0U8  Menstruation. — This  is  a  flow  of  blood  from 
some  other  organ  recurring  at  the  monthly  periods,  and  taking 
the  place  of  menstruation.  It  may  occur  from  the  hemor- 
rhoidal vessels,  the  lungs,  the  skin,  the  nails,  the  mammary 
glands,  ulcerated  surfaces,  and  many  other  parts.  ^  'j^^    y^-^  ^ 

Periodicity. — The  monthly  recurrence  of  menstruation  is 
accounted  for  only  in  so  far  as  ovulation  explains  it.  The 
interval  sometimes  varies  from  the  typical  twenty-eight  days, 
but  it  is,  then,  strangely,  some  multiple  of  a  week. 

Normal  Suspension  of  Menstruation. — It  is  tempo-     , 
rarily  suspended  during  pregnancy  and  lactation,  and  ceases 
permanently  after  the  so-called  "change  of  life"  at  about 
forty-five  or  fifty  years  of  age.    Numerous  exceptions  must  be 
noted  to  each  of  these  statements. 
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CHAPTER   VI. 


maturation,  fecundation,  and  nutrition  of  the 

OVUM. 

Maturation  of  the  Ovule. — The  ovaries  of  a  new-born 
child  already  contain  the  immature  ovules  that  later  in  life, 
and  after  becoming  mature,  will  be  discharged  at  the  men- 
strual periods,  or  become  impregnated.  The  ovule  discharged 
from  the  ovary  by  a  woman  of  eighteen  is  therefore,  in  reality, 
about  eighteen  years  old  at  the  time  it  escapes  from  the  ovisac. 
During  all  this  time  the  ovules  have  been  actual  living  beings, 
leading  a  low  form  of  life  something  like  the  amoeba  of  the 
outside  world.  Like  the  amoeba,  the  ovule  floats  in  a  fluid — 
the  liquor  folliculi ;  it  possesses  amoeboid  movement,  carries  on 
a  slow  nutrition,  and  probably  competes  with  its  neighbors  in 
the  struggle  for  existence.  After  puberty,  at  stated  periods 
of  about  a  month,  one  by  one  of  these  undeveloped  and  imma- 
ture ovules  enters  upon  a  somewhat  more  active  and  exalted 
plane  of  life ;  it  becomes  mature  and  ready  for  fecundation, 
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and  is  then  discharged  from  the  ovarian  stroma,  as  explained 
in  Chapter  IV.  page  64. 

The  changes  that  take  place  in  it  before  and  independent  of 
fecundation  are  as  follows :  the  germinal  vesicle,  instead  of 
remaining  near  the  centre  of  the  egg,  floats  toward  and  touches 
the  vitelline  membrane,  and  then,  elongating  itself  into  two 
poles,  projects  one  of  these  poles  through  the  vitelline  mem- 
brane into  the  peri-vitelline  space ;  the  polar  globule  thus 
extruded  is  constricted  off  and  completely  separated  from  the 
germinal  vesicle.  This  process  is  once  more  repeated,  and  a 
second  polar  globule  is  extruded,  constricted  off  and  separated. 
After  discharging  these  two  polar  globules  (which  were  really 
portions  of  itself),  what  remains  of  the  germinal  vesicle  re- 
cedes back  again  to  a  more  central  position  in  the  egg,  and 
this  remaining  portion  is  now  called  the  ^^  female  proniiclem,*' 
The  egg  is  now  ready  for  fecundation.  The  discharge  of  the 
polar  globules  and  the  preparation  of  the  female  pronucleus 
for  fecundation  may  take  place  either  before  or  after  the  dis- 
charge of  the  ovule  from  the  ovary.  It  has  been  suggested  that 
the  discharge  of  the  polar  globules  is  designed  to  make  room 
for  the  entrance  of  the  male  element  or  sperm-cell ;  and  also 
that  it  prevents  parthenogenesis,  which  may  or  may  not  be  true. 

Fecundation  or  Impregnation  is  the  union  of  the  germ- 
cell  (ovule)  with  the  sperm-cell  of  the  male. 

The  spervfiatic  fluid  (sperm,  semen,  seminal  fluid)  is  a  whit- 
ish viscid  fluid  secreted  by  the  genital  glands  of  the  male. 
Floating  about  in  it  are  millions  of  histological  elements 
resembling  ciliated  epithelium  cells,  called  spermatozoa  (sperm- 
atozoids).  By  waving  of  its  long  cilium  the  spermatozoid 
moves  about,  at  a  rate,  it  is  estimated,  of  one  inch  in  seven 
and  a  half  minutes — a  faculty  which  it  may  retain  for  eight 
or  ten  days  after  being  introduced  into  the  female  genital 
organs,  and  upon  which  the  fecundating  power  of  the  semen 
chiefly  depends.  They  have  been  found  alive  in  executed  men 
three  days  after  death.  They  are  destroyed  by  acid  solutions, 
and  are  enlivened  by  alkaline  ones ;  thus  the  alkaline  mucus 
of  the  uterus  is  favorable  to  their  activity,  while  the  acid 
vaginal  secretion  is  destructive.  AVhen  brought  in  contact 
with  the  germ-cell,  the  spermatozoa  get  into  the  ovule  by 
penetrating  the  vitelline  membrane.  This  union  may  take 
place  either  in  the  ovary.  Fallopian  tube,  or  uterus.     Kecent 
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investigators  affirm  that  only  one  spermatozoid  is  concerned  in 
a  normal  impregnation.  Several  of  them  may  penetrate  the 
zona  pellucida  and  get  into  the  peri-vitelline  space,  but  only 
one  enters  through  the  internal  vitelline  membrane  into  the 
vitellus.  When  a  spermatozoid  in  the  peri-vitelline  space 
approaches  the  yolk  a  little  projecting  elevation  of  the  internal 
vitelline  membrane  is  thrown  out  toward  it,  which  the  sperm- 
atozoid may  penetrate ;  or,  before  this  penetration,  the  pro- 
jecting elevation  is  withdrawn,  leaving  a  slight  hollow  or 
depression,  into  which  the  spermatozoid  enters  head  first ;  and 
the  head  having  entered,  the  locomotive  tail  and  central  part 
of  the  spermatozoid  are  left  outside  in  the  peri-vitelline  space. 
The  head  of  the  sperm-cell,  now  inside  the  ovule,  is  called  the 
^'male  pronticleysJ*  It  is  interesting  to  observe  that  as  the 
germinal  vesicle  discharged  its  polar  globules  into  the  peri- 
vitelline  space  in  order  to  become  a  "female  pronucleus" 
ready  to  receive  the  male  element,  so  the  sperm-cell  leaves  be- 
hind in  the  same  peri-vitelline  space  the  tail  and  central  por- 
tion of  its  structure,  in  order  to  become  a  "  male  promtcleus  " 
ready  for  union  with  the  female  one.  The  male  and  female 
pronuclei  inside  the  vitellus  approach  each  other,  travel  toward 
the  centre  of  the  eggj  remain  in  contact  for  a  time,  and  finally 
ftise  together :  fecundation  is  then  complete.  The  whole  ovum, 
after  this  union  of  the  male  and  female  pronuclei  is  called  the 
*' Oosperm,'*  (wov,  an  egg ;  anepiia,  seed.)  The  natural  recepta- 
cle for  the  semen  (receptaculum  seminis),  in  the  act  of  coition, 
is  the  cavity  of  the  uterus,  whither  it  is  conducted  by  the  five 
or  six  successive  ejaculatory  jets  on  the  part  of  the  male 
organ,  and  the  five  or  six  suctional  aspirations  on  the  part  of 
the  OS  and  cervix  uteri  that  occur  when  the  orgasm  is  com- 
plete in  both  sexes  simultaneously.  It  afterward  goes  on 
through  the  Fallopian  tube  to  the  ovary ;  though  it  is  not  at 
all  improbable  that  the  tubes  also  become  the  recipients  of 
semen  during  the  sexual  orgasm,  or  during  the  few  hours  em- 
bracing several  successive  sexual  acts.  Hence  theoretical' 
speculations  based  upon  the  alleged  fact  that  it  requires  eight 
days  for  the  ovule  to  pass  along  the  tube  to  the  uterus  before 
it  can  become  impregnated  cannot  be  sustained.  Tubal  preg- 
nancies directly  negative  this  supposition. 

Changes  taking  place  in  the  Ovum  after  Fecunda- 
tion.— At  first  the  fecundated  egg  is  simply  a  cell.     Its  cell 
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wall  is  the  vitelline  membrane ;  its  contents  are  the  granular 
vitelluB  (or  yolk)  and  a  nucleus,  which  last,  we  have  seen,  is 
now  a  somewhat  complex  atructurc,  being  composed  of  the 
male  and  female  pronuclei,  together  with  that  part  of  the 
germinal  vesicle  which  remained  aft«r  the  separation  from  it 
of  the  polar  globules.  The  next  change  is  segrrtentaiion  of  the 
vitellus — not  of  the  vit«lline  membTane,  but  of  the  vitellus 
within  it.  The  nucleus  first  divides,  then  the  cell.  The  two 
cells  thus  formed  divide  in  a  similar  manner,  and  four  are 
produced.  The  four  divide  into  eight,  the  eight  into  sixteen, 
and  this  dichotomous  subdivision  continues  until  a  great  num- 
ber of  cells  are  produced.  The  cells  thus  formed  arrange 
themselves  in  a  special  manner,  now  to  be  described. 


tbe  eplblast  cella 
!RjuB  than  tbe  hypoblasts,  and  tbe  epIblaeUc 
and  close  in  the  hypoblast  cells,  sp.  Zooa 
!,  Fint  eplblaat  cell.    ail.  First  hypoblast 


The  two  cells  resulting  from  the  first  segmentation  differ  in 
»Ue  and  appearance,  as  well  as  in  their  inherited  endowments 
and  future  destiny  ;  and  so  do  the  two  groups  of  cella  re^iulting 
from  their  further  subdivision.     The  larger  cells  are  called 
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" epiblastie  celh"  (" epiblaatic  spheres"  or  "ectomeree"):  the 
smaller  ones  "  kmobtantie  cells  (or  "  hypoblasHc  iqtbcres,"  or 
"  entomeres  ").  The  relative  arrangement  of  these  two  groups 
of  cells  during  their  earlier  eubdivistons  is  well  seen  in  Fig.  20. 
A  little  later  the  hypoblast  cells  collect  as  an  irregular  cen- 
tral mass,  while  the  epiblast  cells  are  di^osed  around  them, 
so  as  to  cover  them  up  and  surround  them,  except  at  one 
point,  which  is  called  the  blastopore  (see  A,  Fig.  21),  This 
blastopore  soon  closes,  and  then  the  hypoblastic  mass  is  miirely 
closed  in  and  surrounded  by  epiblastic  cells  (Fig.  21,  B). 
Between  hypoblast  and  epiblast  a  little  fluid  begins  to  accumu- 
late, as  shown  in  B,  Fig.  21.    This  fluid  increases,  and  begins 


Two  IbrtherBlagealbUowiagsegmentaitiDU  (rabbit'aoTum).  ep.  Ei>iblaM.  Ay. 
HypoblBiC  >yp.  Openinglneplblut  (bUs(opoie)DoCyet  closed.  In  B  tblsop«n- 
ing  hat  closed. 

to  separate  the  hypoblastic  cells  from  the  epiblastic  ones  except 
at  the  site  of  the  former  (but  now  obliterated)  blastopore. 
The  space  between  the  two  sets  of  cells  is  soon  rapidly  enlMged 
by  this  accumulating  fluid,  and  the  whole  ovum  becomes  dis- 
tended into  a  vesicle — now  called  the  hiastodermic  venkle.  The 
larger  part  of  the  wall  of  this  distended  vesicle  ia  composed 
only  of  epiblastic  cells,  while  a  smaller  part  of  it  is  composed 
of  the  same  epiblastic  cells,  together  with  the  mass  of  hypo- 
blastic cells  which  have  been  pressed  against  the  epiblast  l>y 
the  accumulating  fluid  within.     (See  Fig.  22,  page  78.) 
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T$e  blastodermic  vesicle  contiuues  to  enlarge;  the  hypo- 
blastic  mass  of  cells,  at  first  lens-shaped,  is  flattened  still  more 
and  spread  out  over  the  inner  aspect  of  the  epiblast,  but  its 
central  portion  remains  thicker  than  its  peripheral  margin, 
and  this  thicker  part  is  the  commencement  of  the  "  embryonic 
Let  it  be  especially  noted  here,  that  at  first  the  embry- 


area. 


onic  area  only  lines  a  part  of  the  inner  surface  of  the  epiblast 
(Fig.  22),  hence  the  remaining  portion  of  the  blastodermic 


Fig.  22. 


zp.  Zona  pellucida.    ep.  Epiblast.    hy.  Hypoblast,    bv.  Cavity  of 

blastodermic  vesicle. 

vesicle  (and  composed  only  of  epiblast  cells)  must  be  known 
as  the  non-embryonic  part  of  the  epiblast.  Viewed  in  profile 
section,  the  embryonic  area  might  be  compared  to  the  crescent 
of  a  new  moon,  while  the  rest  of  the  lunar  globe  would  be 
represented  by  the  non-embryonic  portion  of  the  blastodermic 
spnere. 

The  embryonic  area,  composed  of  hypoblast  cells,  and  cov- 
ered with  epiblast,  now  separates  into  two  layers — ^two  rows  or 
plates  of  cells — one  external  to  the  other,  the  external  one 
having  the  epiblastic  layer  outside  of  it.  Now  an  event  occurs 
that  complicates  this  description  and  involves  some  rather 
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confiising  terms,  viz.,  that  portion  of  the  epiblast  in  contact 
with  and  covering  the  outer  surface  of  the  embryonic  area 
gradually  gets  thinner,  and  eventually  disappears,  so  that  the 
external  layer  of  the  hypoblast  itself  becomes  the  outer  surface 
of  the  embryonic  area,  and  is  henceforth  to  be  called  "  epi- 
blast"     The  former  epiblast  layer  that  disappears  may  be 
remembered  as  the  '* primitive^'  epiblast,  the  non-embryonic 
^■<  portion  of  which  is  continued  over  the  remainder  of  the 
I  blastodermic  vesicle,  and,  while  it  helps  to  form  the  amnion 
'  and  umbilical  vesicle,  has  nothing  to  do  with  the  actual  forma- 
l  tion  of  the  embryo  itself.     Thus  far,  then,  the  bodv  of  the 
future  foetus  consists  of  two  layers  of  cells,  produced  by  split- 
ting of  the  original  hypoblast  into  an  outer  and  an  inner 
layer — ^the  outer  one  to  be  called  ^^  epihlad,^^  the  inner  one 
"  hypobldd.'*    A  profile  section  of  the  ovum  at  this  stage  is 
represented  diagrammatically  in  Fig.  23,  in  which,  however,  the 
primitive  epiblast  cells  (covering  the  outer  layer  of  the  hypo- 
blast) have  not  yet  disappeared. 

Fig.  23. 


Mammalian  Blastodermic  Vesicle. 

ep'.  Non-embryonic  epiblast  extending  all  around  the  ovum,  but  which  will 
disappear  later  over  the  embryonic  area,  when  the  outer  layer  of  the  hypoblast 
will  become  the  embryonic  epiblast.    ep,  hy.  Hypoblast,    ya.  Yelk  sac. 

Later  on,  a  third  layer  of  cells  develops  between  the  embry- 
onic epiblast  and  the  hypoblast :  this  is  the  mesohlast,  or  meso- 
derm. These  three  layers  of  cells — epihlaslie,  Tnesoblastic,  and 
hypoblastic — soon  form  three  membranes,  from  which  all  parts 
of  the  future  foetus  are  to  be  developed.  Exactly  what  organs 
are  evolved  from  each  of  these  membranes  is  as  yet  unsettled, 
but  recent  investigation  would  seem  to  warrant  the  following 
arrangement : 
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The  epiblad  (or  ectoderm)  (external  blastodermic  mem- 
brane) forms  the  epidermis  and  its  appendages  (hair  and 
nails),  its  glands,  including  the  mammary  glands ;  the  nervous 
system  (brain,  spinal  cord,  ganglia,  and  nerves),  and  the 
organs  of  special  sense. 

The  mesoblast  (mesoderm,  or  middle  blastodermic  membrane) 
forms  the  muscles  and  skeleton  (bones,  cartilages,  ligaments, 
connective  tissues)  ;  the  heart,  bloodvessels,  blood  glands,  and 
spleen ;  the  lymphatics ;  the  genito-urinary  and  reproductive 
organs. 

The  hypoblast  (entoderm,  or  internal  blastodermic  mem- 
brane) forms  the  epithelial  lining  of  the  digestive  canal  and 
of  its  glands,  and  the  epithelial  lining  of  the  lungs  and  air- 
passages. 

In  now  studying  the  development  of  the  ovum,  it  must  first 
be  understood  that  all  the  changes  to  be  related  take  place 
inside  the  vitelline  membrane,  which,  though  extremely  thin, 
delicate,  and  soft,  really  plays  the  part  of  a  sort  of  eggshell, 
inasmuch  as  it  contains  all  the  other  structures  of  the  embryo 
with  which  we  have  to  deal.  Moreover,  the  vitelline  membrane 
does  not  break  until  the  end  of  pregnancy,  though,  as  we  shall 
see,  it  becomes  lost  by  extreme  attenuation,  and  by  amalgama- 
tion with  other  membranes  lining  its  inner  surface. 

If  we  now  suppose  ourselves  to  look  down  upon  the  outside 
surface  of  the  epiblast  (either  looking  through  the  vitelline 
membrane  or  supposing  it  to  be  removed  for  this  inspection), 
we  observe  a  central  part  of  the  embryonic  area  to  be  more 
transparent  than  the  rest :  it  is  called  the  "  area  pelludda," 
Immediately  around  this  is  a  more  opaque  border,  the  area 
opaca.     The  first  visible  trace  of  the  body  of  the  embryo  ap- 

Eears  in  the  area  pelludda:  a  line  of  cells  near  its  centre 
ecomes  darker  and  constitutes  the  ^^ primitive  streak,^^  which 
was  formerly  thought  to  be  the  beginning  of  the  spinal  canal 
or  spinal  column.  This  is  not  so.  While  the  direction  of  the 
primitive  streak  agrees  with  the  long  axis  of  the  fixture 
embryo,  the  embryo  itself  develops  in  fi-ont  of  the  primitive 
streak,  which  last  is  temporary  and  soon  disappears.  The 
^^ streak  "  is  thought  to  be  the  remnant  of  some  ancestral  form 
which  existed  before  the  evolution  of  vertebrate  organisms. 

The  establishment  of  a  spinal  column,  spinal  canal,  and 
central  nervous  system  does  indeed  appear  to  constitute  the 
earliest  beginning  of   the  organization  of  the  body  of  the 
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embryo,  but  this  occurs  independent  of  the  "  primitive  streak." 
In  the  formation  of  these  Btructures  the  efdolad  and  memblast 
simultaneously  contribute  in  the  following  manner.  The  meso- 
blaet  cells  separate  from  the  hypoblast  and  mass  themselv^ 
together  to  fbrm  a  distinct  rod  in  line  with  the  future  backbone 
of  the  embrjo  This  rod  la  the  notochord  From  it  the 
spinal  column  is  developed  At  the  same  time  the  epiblast 
becomes  thickened  (bv  multipliuation  of  ifa  cells)  into  two 


If  embiyo  In  tne  dorsal  leglon,  Bhowlng  beginning  of  mednllur 
IbldB  and  groom,  n.  m.  Uedullarr  lOlda.  p.  Mednllarr  groove,  ef.  Epiblaat. 
n.  Notocbonl.    ft.  HypoblaM.    I,  I.  PeHphenll  pistes  of  m 


le  bonn  later  than  In  Fig.  24.  no.  Hedallarr  fOlda.  tf.  Hedul- 
loi;  groove  closing  in.  ft.  E|dblasl.  rp.  Ferlpben!  plaleaofmeeoblaat  cA.  Noto- 
chord dd.  Hfpoblaet.  aa.  Aortic  orcb.  p.  Commentdng  silt  in  meaoblaet 
wparaCing  it  into  Bomatopieurio  a.aA  splanctaDopieuric  layen  (these  last  to  be 


longitudinal  ridges  or  folds  running  parallel  with  the  noto- 
chord (one  on  each  side  of  it)  and  continuing  round  that  end 
of  the  notochord  where  the  head  of  the  ftetus  is  to  form.  The 
epiblastic  ridges  are  called  "  medullary  folds,"  and  the  trough 
Mtween   them   the  "medullary  groove.        This   groove   ends 
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anten»rly  by  the  head/old,  and,  later,  it  ends  pogferiorly  by  the 
tail/old.  Finally  these  rising  folds  on  the  sides  and  ends  of 
the  medullary  groove  arch  over,  meet,  and  join,  thus  convert- 
ing the  groove  into  a  canal— the  "  neural  canal"  or  medullary 


m  orembiyoln  cervical  re^on  showing  closure  of  inedul!arr groove 
Mc  Neoral  canal.  EcL  Eplblast  Md.  Part  of  metoblait  which  will  unite  with 
epIblaaC  to  form  Bomaloptenre.  Md'.  Piirt  of  mesoblast  wblcb  will  become  the. 
spl&Qchuopleure.  <^  Natocboid.  p.  Commencing  pleuro-periloneal  cavlt;,  bU. 
Ufpobliut.   00,  Aortic  arches. 


Crots-KctloD  of  emhrfo  la  dorml  region,  ahowiog  eilendon  of  meeoblut  be- 
tween epidermal  eplbUat  aud  Involuted  portion  of  epiblaat  liDlng  neural  canal. 
EP.  Epidermal  eplbUut.  M.  Eplblast  lining  neural  canal.  VV.  Undivided  part 
of  meaoblsat.  P.  Mesoblogtlc  lajer  forming  body  wall  (somatoplenre).  DFP. 
Mesoblastlc  layer  forming  Intestinal  wall  (Bplanchnopleure).  A^.  Nolochoid.  PP. 
CommenclDK  pleuro-perltoneal  cavlt;. 

tube,  which  is  thus  lined  with  involuted  epiblast,  and  which 
remains  throughout  life  as  the  central  amalof  the  epinal  cord 
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and  as  the  third,  fourth,  and  lateral  ventricles  of  the  brain  and 
the  passages  uniting  them. 

The  several  stages  in  the  formation  of  the  medullary  folds, 
groove,  and  canal  are  shown  diagramatically  in  Figs.  24,  25, 
26,  and  27,  representing  cross-sections  of  the  embryo. 

Soon  after  tne  formation  of  the  medullary  folds,  with  their 
terminal  head-  and  tail-folds,  as  just  described,  there  begin  to 
appear  "  lateral  folds  "  (formerly  called  "  abdominal  plates  "). 
These  will  eventually  close  in  the  abdominal  or  body  cavity, 
just  as  the  medullary  folds  closed  in  the  cavity  of  the  neural 
canal.  The  side-folds  are  continuous  with  the  head-  and  tail- 
folds,  but  they  project  in  an  opposite  direction  to  that  taken 
by  the  medullary  folds  (as  shown  in  Fig.  28),  i.  e,,  the  medul- 
lary folds  began  by  projecting  backward  and  meet  in  the  median 
line  of  the  back  of  the  foetus,  while  the  lateral  folds  begin  by 
projecting /onwirci  and  meet  in  the  median  line  of  the  abdomen. 

Pig.  28. 


Cross-section  of  embryo,  showing  origin  of  side-folds,  ep.  Epiblast.  n.  Neural 
canal,  hy.  Hypoblast,  m.  Mesoblast.  no.  Notochord.  blm.  Extension  of  three 
layers  (epiblast,  mesoblast,  and  hypoblast)  over  non-embryonic  part  of  blasto- 
dermic vesicle  and  covering  yelk-sac.   pp.  Pleuro-peritoneal  cavity,    yk.  yelic. 

In  Fig.  28  it  will  be  seen  the  three  layers  (epiblast,  meso- 
blast, and  hypoblast)  have  extended  over  the  entire  blasto- 
dermic vesicle,  but  near  the  point  m,  on  each  side,  the  lateral 
folds  are  beginning  to  approach  each  other,  and  will  eventually 
meet  so  as  to  enclose  and  shut  off  a  small  part  of  the  vesicle 
from  a  much  larger  part,  as  shown  in  Fig.  29.  The  enclosed 
portion  will  become  the  abdominal  cavity  and  alimentary 
canal;  the  hypoblast  forming  the  epithelial  lining  of  that 
canal ;  the  mesoblast  (its  inner  layer  or  splanchnopleure)  form- 


84 


MATURATION,  FECUNDATION,  ETC. 


ing  its  muscular  walls ;  the  outer  layer  of  the  mesoblast,  or 
somatopleure,  forming  the  muscular  walls  of  the  abdomen ; 
while  the  epiblast  will  form  the  epidermis  of  the  abdominal 
wall.  The  larger  t^nenclosed  portion  remaining  outside  is 
called  the  umbilical  vesicle  or  yelk-sac. 


Fig.  29. 


Diagrammatic  cross-section  to  show  meeting  of  side-folds.  Em.  Embryo.  Ne. 
Neural  canal.  Jl.  Enclosed  smaller  part  of  blastodermic  vesicle  to  form  abdom- 
inal cavity  and  alimentary  canal.  Ys.  Unenclosed  larger  part  of  blastodermic 
vesicle— the  yelk-sac  or  umbilical  vesicle.  Yk.  Food  yelk.  In  this  diagram  the 
mesoblast  only  is  shown ;  epiblast  and  hypoblast  are  omitted. 

A  diagrammatic  longitiidinal  section  of  the  embryo  at  this 
time  is  shown  in  Fig.  30. 

Fig.  30. 


Longitudinal  section  (diagrammatic)  to  show  meeting  of  side-folds  closing  in 
abdominal  cavity.  £>n.  Back  of  embryo.  iVe.  Neural  canal.  H.  Head-fold.  T. 
Tail-fold.  Al.  Alimentary  canal  almost  closed  in.  Ys.  Yelk-sac  or  umbilical 
vesicle.  Yk.  Yelk-food.  Ph.  Embryonic  pharynx,  re.  Embryonic  rectum.  (The 
three  layers  of  the  blastoderm  are  not  shown.) 

For  some  time  the  cavity  of  the  alimentary  canal  commu- 
nicates with  the  larger  cavity  of  the  yelk-sac,  but  the  latter 
gradually  dwindles  in  size  as  its  contents  are  absorbed  into  the 
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body  of  the  fcetus.  The  channel  of  intercommunication  be- 
comes elongated  into  a  slender  duct  (the  "  vitelline  duct "), 
and  finally  the  remains  of  the  yelk-sac  consist  only  of  a  very 
diminutive  vesicle  attached  to  the  end  of  a  string-like  stalk — 
the  now  obliterated  vitelline  duct.  This  stalk  and  vesicle  may 
be  found  in  the  navel  string  after  birth,  by  carefiil  dissection. 

Returning  for  a  moment  to  Fig.  28  (see  also  Figs.  25,  26, 
and  27),  it  will  be  observed  that  the  mesoblastic  layer  of  the 
side-folds  splits  into  two  layers,  a  cleft  between  them  being  the 
commencement  of  the  pleuro-peritoneal  cavity.^  The  (mter 
one  of  these  two  layers  of  mesoblast  unites  with  the  epiblast  to 
form  the  lateral  and  ventral  walls  of  the  trunk  (muscles,  ribs, 
etc.).  The  combined  epiblast  and  outer  layer  of  mesoblast  is 
the  '*  somatopleure,"  The  inner  layer  of  mesoblast  joins  the 
hypoblast  to  form  the  "  splanchnopleure,"  which  gives  rise  to 
the  walls  of  the  alimentary  canal  (muscular  coat,  glands,  epi- 
thelial lining,  etc.).  The  space  between  the  two  layers  of 
mesoblast  is  known  as  the  ^^mesoblastic  cleft;"  and  later  on  is 
called  ccelum,  or  *^ body-cavity ,**  and  becomes  finally  the  pleuro- 
peritoneal  cavity. 

It  will  be  beyond  the  scope  of  this  work  to  describe  the  de- 
velopment of  the  various  organs  of  the  embryo ;  the  structures 
concerned  in  the  nutrition  oi  the  foetus  while  in  viero — most  of 
them  being  temporary  affairs — will,  however,  require  consider- 
ation. 

As  we  have  seen,  the  earlier  source  of  nutriment  out  of  which 
the  body  of  the  foetus  begins  to  be  built  up  is  the  food-yelk  in 
the  cavity  of  the  yelk-sac  or  umbilical  vesicle ;  the  channel  of 
communication  by  which  this  nutrient  material  is  carried  to 
the  foetus  is  provided  by  bloodvessels.  On  the  surface  of  the 
umbilical  vesicle  may  soon*  be  seen  an  artery,  vein,  and  inter- 
mediate capillaries — ^the  omphalo-mesenteric  artery  and  vein — 
the  existence  of  which  presupposes  that  a  rudimentary  heart 
and  vascular  system  have  already  formed  from  the  mesoblast, 
for  these  omphalo-mesenteric  vessels  are  continuous  with  those 
inside  the  abdomen  which  eventually  constitute  the  portal 
system  of  vessels.  It  should  here  be  noted  that  the  bloodves- 
sels of  the  umbilical  vesicle  are  quite  distinct  from  those  of  the 

I  In  the  early  development  of  the  embryo  the  pleural  and  peritoneal  cavities 
are  one :  the  diaphragm  separating  them  forms  later. 

s  After  twenty-four  hours'  inculMition  of  the  hen's  egg  a  rudimentary  heart  and 
vascular  trunks  may  already  be  demonstrated. 
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umbilical  cord,  which  last  are  formed  in  a  different  manner, 
from  the  root  of  the  allantois,  as  described  further  on.  The 
contents  of  the  umbilical  vesicle  will  soon  become  exhausted 
and  the  vesicle  shrink  almost  to  nothing.  Some  other  source 
of  nutrition  for  the  embryo  must  therefore  be  supplied.  This 
is  provided  for  by  the  development,  successively,  oi  the  amnion, 
allantois,  chorion,  and  placenta,  which  indeed  has  already  begun 
before  the  contents  of  the  umbilical  vesicle  have  disappeared. 

Let  it  not  be  overlooked  that  the  hypoblastic  lining  of  the 
umbilical  vesicle  is  continuous  with  the  hypoblastic  lining  of 
the  rudimentary  intestine,  and  the  bloodvessels  of  these  two 
are  also  continuous,  and  perform  alike  the  function  of  absorb- 
ing nutrient  material,  just  as  the  ftilly  developed  intestine  of  an 
adult  absorbs  chyle. 

Now  it  will  be  seen  that  the  succeeding  device  by  which  the 
embryo  is  nourished,  after  the  shrinking  away  of  the  umbilical 
vesicle,  is  again  an  organ  or  structure  whose  inner  lining  and 
bloodvessels  are  continuous  with  those  of  the  alimentary  canal, 
and  by  which  the  function  of  absorbing  nutriment  is  again  pro- 
vided for.  This  organ  begins  with  the  formation  of  the 
allantois,  which  is  to  surround  the  foetus  and  to  come  in  con- 
tact, externally,  with  the  mucous  membrane  of  the  uterine 
cavity,  so  that  the  foetus  becomes  entirely  surrounded  by,  and 
enclosed  in,  a  globular  sac — a  vascular  bag — ^the  outside  of 
which  is  in  contact  with  the  uterine  wall,  and  which  is  itself  a 
structure  continuous  with  the  infant's  intestine.  To  under- 
stand how  this  puzzling  arrangement  can  occur,  we  must  first 
consider  the  formation  of  the  amnion. 

The  Amnion,  Allantois,  and  Chorion. — The  arrange- 
ment and  development  of  these  structures  will  be  best  shown 
by  supposing  a  section  of  the  ovum  to  be  made  in  a  longi- 
tudinal direction,  i,  e.,  parallel  with  the  spinal  column.  (See 
Figs.  31,  32,  33,  and  34.) 

The  first  structure  to  be  observed  is  the  amnion :  it  begins  by 
the  rising  up  all  around  the  embryo  (behind,  in  front,  and  on 
its  sides )  of  a  hollow  ridge,  fold,  or  duplication  of  the  epiblast 
and  upper  layer  of  the  mesoblast  (somatopleure) ;  these  hollow 
ridges  continue  to  grow  upward,  arch  over  the  dorsal  aspect  of 
the  foetus,  and  finally  meet  and  unite.  Where  the  two  meet- 
ing folds  touch  each  other,  the  double  septum  so  formed  breaks 
down  and  melts  away  along  its  centre,  while  the  contiguous 
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edges  of  the  two  meeting  folda  join  each  other  (see  Fig.  33)  ; 
thus  a  free  space  is  made  between  the  hollow  cavities  of  the 
two  approaching  folds,  while  the  union  of  the  two  inner  layere 
has  formed  the  inner  or  true  amnion,  and  that  of  the  two  outer 


a,  a.  ProjectlDg  double  folds  of  Rmiiloa  compoBed  of  epl^'I'^t  and  mmaUipletire 
of  mesobl&at.  i.  Zona  pellndda,  oiTltelllne  membniDe.  i.  £plblaM.  m.  Hjpo- 
blut  lin[Qg  umblucol  Tcslcle  and  continuous  with  lining  of  IntesUoe,  U.  Um- 
billod  vesicle. 

layers  the  exlemal  or  false  amnion,  which  thus  separate  frvm 
each  other.  The  external  peripheral  surface  of  the  outer 
amniotic  layer  (JaUe  amnion)  comes  in  contact  with  the  vitel- 
line membrane,  and  these  two  amalgamate  or  weld  together  to 


form  a  single  membrane  ("subzonal  membrane"),  while  the 
iniemal  layer  of  the  amnion  (true  amnion')  becomes  distended 
with  fluid  (Uqiwr  amnti),  and,  growing  larger  and  larger  dur- 
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ing  pregnancy,  fills  the  womb  and  constitutes  one  of  the  mem- 
branoua  strata  composing  the  "bag  of  waters"  that  bursts 
during  labor. 

Fie.  33. 


Showing  juucUoD  of  amniotic  folds  &l  a.  u.  Umbilical  vesicle,  p.  Pedicle  c< 
alluitolB.  Tbe  projecting  folds  of  tbe  allaalolB,  psaing  nxicd  the  embrTO,  and 
fiillowlDg  the  tOldBoflheuniiloa,  will  Eoon  join  and  unite,  completel;  annoand- 


The  Allantois  and  Chorion, — The  allantois  begins  as  a 
membranous  vascular  pouch  springing  irom,  and  continuous 
with,  the  lower  part  of  the  int^inal  mucous  membrane  (See 
Fig.  32,  page  87.)  It  follows  inside  the  space  of  the  hollow 
amniotic  pouch,  and,  like  it,  widens,  spreads  lat€rally,  and 
eventually  its  two  progresaively  extending  margins  meet  and 
join  each  other,  so  that  the  fcetal  body  is  now  enclosed  com- 
pletely in  a  layer  of  allardois,  which,  from  the  nature  of  its  place 
of  origin,  is,  of  course,  situated  between  the  internal  and  ex- 
ternal layers  of  the  amnion.  That  part  of  the  root  or  neck  of 
this  allantoic  membranous  sac  which  remains  otdrnde  of  the 
abdominal  wall  becomes,  and  in  foct  already  m,  in  a  rudi- 
mentary form,  the  umbilical  cord  or  navel  string ;  while  that 
Kortion  of  the  allantois  enclosed  within  the  abdominal  cavity 
ecomes,  later  on,  the  urinary  bladder  and  urachus.  The 
canal  of  the  urachus  becomes  eventually  obliterated,  and  thus 
a  ligamentous  cord  remains  constituting  the  middle  ligament 
of  the  bladder  of  adult  life. 


THE  ALLANTOJS  AND  CHORION.  89 

The  larger  part  of  the  allantoie — the  part  outside  of  the 
abdomiDal  platea — has  its  cavity  obliterate  early  in  fcetal  life 
by  the  disappearance  of  its  contents,  and  by  its  two  opposing 
folds  or  walls  adhering  and  uniting  along  their  internal  Bur- 
gees to  form  one  layer,  which  comes  in  contact  with  the  inner 
concave  surface  of  the  external  amnion  and  amalgamates  with 
it.  Thus  the  external  amnion  has  the  vitelline  membrane  oq 
the  outside  of  it,  and  the  allantois  on  the  inside.  The  three 
amalgamated  together,  as  they  now  are,  compose  a  single  mem- 
brane which  receives  henceforth  the  name  of  "chorion." 


SbowiDK  folds  of  allanUii  compleMly  united,  and  tbeir  two  la;en  la  ooDtact 
with  eplblast  and  TlteUioe  membraDe,  to  form  cboiion  with  Its  tUU.  1.  VlteUlna 
membmoe.  2,  EplDlut.  3.  Allaatota.  4.  Umbilical  reslcle.  S.  Amnion  (lis  In- 
larnallayer,  containing  llqnoT  &Binil).  S.  Bod;off(Btua.  7.  Pedicle  of  allantoia, 
lo  become  the  nmbiUcal  cord. 

The  chorion  afterward  becomes  covered  externally  with  pro- 
jecting villi,  not  unlike  these  of  the  adult  small  intestine,  each 
of  which,  later  on,  receives  a  capillary  vascular  loop  derived 
from  what  were  originally  the  vessels  of  the  allantois.  The 
mlli  of  the  chorion,  covered  with  epithelium  externally,  and 
containing  the  bloodvessels  in  their  central  axes,  grow  longer 
and  branch  out  at  their  distal  extremities,  this  process  being 
more  complete  and  complicated  in  that  part  of  the  chorion 
which  is  to  participate  in  forming  the  future  placenta. 
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The  projecting,  daogling  villi  of  the  chorion  (often  termed 
its  "shaggy  coat")  give  the  ovnm,  wheo  examined  poet 
mortem,  the  appearance  of  a  little  bunch  of  wet,  whitish, 
gelatinous  moss.  After  eight  weeks,  the  villi  over  a  greater 
part  of  the  chorion  disappear— this  part  is  said  to  become 
oald — while  about  one-third  of  the  surfece  retains  its  villi,  and 
the  latter  become  developed  more  and  more,  to  form,  as  we 
shall  see  presently,  the  placenta. 


Fia,  35.  ff.  Head  of  embryo,  pp.  Tall  portion  of  pleuro-perllooeal  Eavilr. 
amc.  Tall  portlOD  of  prlmlllve  uudIoUc  caiit]r  (tbe  primitive  amnlalic  caTlly  is 
the  bollow  space  inside  Ibe  double  folds  tbal  rise  aver  tbe  back  of  (be  fiotus). 
alf.  Tall  Ibid  of  Bmnlon.  aV.  Head  fold  of  amnion,  to.  Somalopleure.  <p. 
SplaDchDopleare.  /a.  Falee  amDion.  hy.  IlypoblaEl.  al.  Alloieiitary  canal, 
commnnicaUngnitbcavlti'ofuv,  the  umbilical  vesicle.  Zi>.  Zona  pelluclda.  A. 
Commencing  projection  of  allsntols. 

Fia.  3S.  Tbn  amniotic  folds  have  united,  Incloslnii  ame.t,  tbe  true  amniotic 
cavlly.  /a.  FAIse  amnion,  wbose  oavllj,  ouic,  amc.p.  Is  eontinuouH  with  pleoro- 
peritoneal  cavity,  al.  Alimentary  canal,  bUII  communicating  witb  uc,  the 
umbilical  vesicle.  A.  Stem  of  allantols  dilating  Into  a  vesicle  at  x,  hy.  Hypo- 
blast, tp.  Splancbnopleure,  composed  of  mesoblast  and  hypoblast,  and  oontlnu- 
oos  with  splancbnopleure  of  Intestine.    ZP.  Zona  peUuclda. 

Since  the  amnion,  as  thus  far  expl^ned,  seems  only  to 
envelop  the  dorsal  aspect  of  the  foetus,  some  further  explana- 
tion is  necessary  in  order  to  understand  how  the  whole  body 
of  the  child  eventually  floats  (as  it  were,  tethered  by  its  navel 
string)  in  an  amniotic  bag  that  completely  surrounds  it.  This 
explanation  is  as  follows :  The  elastic  amnion  becomes  more 
ana  more  distended  with  fluid  {the  liquor  amnii),  and  the  two 
ends  of  the  sac  yielding  to  this  distention,  gradually  swell 
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toward  eaeh  other,  as  if  rolled  along  the  anterior  surface  of 
the  foetal  body,  until  they  meet  on  the  abdomen,  with  nothing 
but  the  umbilical  Cord  and  the  remains  of  the  umbilical  vesi- 
cle between  them.  The  wide  rounded  ends  of  the  amnion  that 
thus  meet  over  the  abdomen  are  contintiovja  vdth  the  integu- 
ment of  the  JoduSy  and  after  contributing  a  sheath  to  the 
umbilical  cord,  as  just  stated,  go  on  to  join  the  reflected  layer 
abeady  described  as  covering  the  dorsal  aspect  of  the  foetus. 


Fig.  37. 


Fig.  88. 


Fig.  37.  to.  True  amnion,  its  cavity,  amct,  beginning  to  distend  with  liquor 
amnii.  fa.  False  amnion,  its  cavity,  amc^  continuous  with  pleuro-peritoneal 
cavity.  «o.«.  Folds  of  true  amnion  bulging  over  abdomen  and  beginning  to  form 
sheath  over  stems  of  umbilical  vesicle  and  allantois.  uv.  Umbilical  vesicle,  zp. 
Zona  pellucida.  A.  Allantois,  its  stem  is  hollow  and  continuous  with  cavity  of 
alimentary  canal ;  at  a;  it  is  dilating  into  a  vesicle  lined  with  hypoblast. 

Fig.  38.  A.  Allantois,  its  cavity  now  obliterated,  it  has  spread  all  around,  and 
Joined  gubzonal  membrane  (composed  of  £eilse  amnion  and  vitelline  membrane), 
to  form  chorion,  uv.  Remnant  of  umbilical  vesicle,  al.  Alimentary  canal,  o. 
DiliUed  root  of  allantois  within  abdomen,  to  form  urinary  bladder  and  urachus. 
m.  Oommem^iig  enfiaJding  to  join  cavity  of  alimentary  canal,  and  form  mouth 
and  buccal  cavity :  a  similar  uotch  at  the  caudal  end  of  the  embryo  indicates 
site  of  future  anal  opening.  80.8.  Folds  of  true  amnion  forming  sheath  of  navel 
string,  and  inclosing  root  of  allantois  and  stem  of  umbilical  vesicle.  (The  other 
letters  have  same  reference  as  in  Fig.  37.) 

To  recapitulate  the  several  structures  with  which  the  foetus 
is  surrounded,  as  thus  far  described,  and  proceeding /rom  within 
oidward,  they  are  as  follows : 

1.  The  amnion — i,  e,  the  inner  layer  of  the  amnion,  contain- 
ing the  liquor  amnii,  in  which  the  foetus  floats. 

2.  The  allantais. 
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3.  The  external  layer  of  the  amnion. 

4.  The  vUeltine  membrane. 

5.  The  three  last-named  membranes  weld  together  to  form 
the  chorion. 

The  formation  of  the  amnion,  allantois,  and  chorion ;  the 
gradual  shrinking  of  the  umbilical  veeicle,  together  with  the 
way  in  which  the  true  amnion  and  its  contents  eventually  fill 
the  uterine  cavity,  and  in  which  the  umbilical  cord  and  the 
remains  of  the  umbilical  vesicle  become  covered  with  a  sheath 
of  amnion,  may  be  rendered  more  easily  iutelli^ble  by  refer- 
ence to  Figs.  35, 36, 37  and  38  from  Hir^t  System  of  Obakiricg. 

Changes  in  Uterine  Mucous  Membrane.  Formation 
OF  Decidua,  etc. — While  the  changes  thus  fer  described 
have  been  going  on  in  the  ovum,  others  have  also  taken  place 
in  the  uterus,  especially  in  the  uterine  mvcow  membrane. 


The  increased  vascularity,  hypertrophic  thickening,  and 
shallow  folding  of  the  uterine  mucous  membrane,  which,  we 
have  seen,  begin,  preparatory  to  ovulation,  at  each  menstrual 
period,  progress,  after  the  stimulus  of  impregnation,  with 
rapidity.  The  membrane  becomes  extremely  thick,  vascular, 
and  deeply  convoluted  {except  near  the  orifices  of  the  Fallo- 
pian tubes  and  os  internum),  so  as  to  obliterate,  or  almost  jill, 
the  cavity  of  the  womb.  The  hypertrophied  mucous  mem- 
brane thus  formed  on  all  sides  of  the  uterine  cavity  Is  called 
the  decidua  vera. 
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When  the  ovum  first  enters  the  womb  it  lodges  between  two 
of  the  folds  of  the  decidua  vera,  and,  imparting  aa  extra 
stimulus  t«  those  portions  of  this  membrane  immediately  sur- 
rounding it,  they  grow  up  all  around  the  ovum,  and,  being 
reflected  over  it,  meet  and  join  together,  thus,  as  it  were, 
burying  the  little  germ  in  a  circular  grave  of  mucous  mem- 


brane, the  arched  covering  of  which  is  the  dmd-ua  reflexa. 
That  part  of  the  decidua  vera  which  lies  between  the  ovum 
and  the  uterine  wall  (the  bottom  of  our  ima^nary  grave)  is 
the  decidua  aerotina.  This  becomes  greatly  thickened,  and 
constitutes  the  bed  into  which  the  rootlets  of  the  chorial  villi 
penetrate  to  form  the  fiiture  placenta. 

Thus  the  fcetus  is  finally  enveloped  by  three  membranes, 
viz.: 

1.  The  inner  layer  of  the  amnion,  in  future  simply  called 
"The  Amnion,"  for  the  outer  amniotic  layer,  as  we  have 
seen,  hea  lost  its  identity  in  becoming  amalgamated  with  the 
allantois  and  vitelline  membrane  to  form, 

2.  The  Chorion, 

3.  The  Decidua  Reflexa.' 

These  three  membranes  persist  until  deliveiy,  constituting 
the  several  layers  of  the  bag  of  ^voters.  In  the  progressive 
development  of  pregnancy,  the  external  surface  of  the  amnion 

■  It  li  Bald  the  declduit  leQexa  belongs  ezcluBivelj  to  man.    (Schroeder.) 
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comes  in  contact  with  the  internal  Bur&ce  of  the  chorion ;  the 
external  surface  of  the  chorion  in  contact  with  the  internal 
surface  of  the  decidua  reflexa ;  the  external  surface  of  the 
decidua  reflexa  in  contact  with  the  decidua  vera,  covering  the 
remaining  parts  of  the  uterine  walle. 

FW.  i'i.  FlO-  i«- 


Before  proceeding  to  describe  the  formation  of  the  placenta 
it  may  be  well  to  understand  that  our  knowledge  of  the  earlier 
stages  of  embryonic  evolution  has  been  derived  almost  entirely 
from  examination  of  the  embryos  of  other  animals.     Disap- 


icBecllon.    (His.)    X  8-    a,  AreagennJiuitlYB. 


pointing  as  it  may  be,  it  is  nevertheless  true  that  but  very  few 
human  ova  have  been  seen  during  the  first  two  or  three  weeks 
after  impregnation;  during  the  first  week  none;  during  the 
second  and  third  weeks  only  a  limited  few ;  and,  moreover, 
these  differ  in  some  considerable  degree  from  the  ova  of  other 
organisms — still  we  must  infer  they  are  developed  upon  the 
same  general  plan,  Reichert's  ovum,  supposed  to  be  thirteen 
days  old,  and  represented  four  times  its  natural  size  in  Figs. 
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ria.  15. 


Hls'g  oTUifl,  ie«a  from  rlsbt  ^<Ie.  X  20-  ■^.  Amalou.  ^.«.  Allaalolsconnec 
:Swl(Ii  CA.,  a  part  of  tbecborion.  if.  Heart.  F.  B1oodT«siela  of  ¥.t..  yolksai 
aX  vesicle.    N.  Neurol  grooTe  for  spinal  canal. 


uutD  OTum  dDriDg  third  weak.     A.  An 

anion.     .4.>.   Allantoic  Btalk.    R. 

rt    V.  Blooaieaseli  of  Y.a..  U>e  yolU  Bac 

orumblUcal  reelcle.   (Fnm  His, 

Coeri.) 
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42  and  43,  page  94,  was  found  in  the  womb  of  a  woman  who 
committed  suicide.  It  was  flattened  from  side  to  side,  some- 
thing like  a  biconvex  lens,  the  surface  facing  the  decidua 
reflexa  (shown  in  Fig,  43)  being  more  convex  than  the  other. 


Fringes  of  villi  projected  only  from  its  borders,  the  central 
portions  of  both  surfaces  being  bald  and  circular,  that  toward 
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the  uterus  exhibiting  aluo  a  smaller  circular  central  space.    It 

contained  no  trace  of  a  fcetus. 
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A  human  ovum,  fourteen  days  old,  with  embryo  magnified 
twenty  diameters,  and  obtained  by  His,  is  shown  in  Fig.  45, 
page  95. 

Another  human  ovum,  between  fifteen  and  eighteen  days 
old,  as  described  by  Coste,  is  shown,  largely  magnified,  in  Fig. 
46,  page  95. 

At  the  end  of  the  third  week  the  whole  ovum  is  covered 
with  chorial  villi,  and  on  cutting  it  open  the  embryo  may  be 
seen  as  represented,  of  natural  size,  in  Fig.  47,  page  96. 

The  next  illustration.  Fig.  48,  represents  a  foetus  near  the 
end  of  the  fifth  week,  magnified  five  diameters. 

The  more  exact  appearances  of  the  foetus  at  different  periods 
of  gestation  are  given  in  Chapter  XXXIX.,  on  the  Juris- 
prvdence  of  Midwifery. 

The  Placenta. — The  placenta  at  fiill  term  is  a  soft, 
spongy  mass,  irregularly  saucer-shaped,  seven  or  eight  inches 
in  diameter,  three-quarters  of  an  inch  thick  near  the  centre, 
and  from  one-eighth  to  one-fourth  of  an  inch  at  the  edge ; 
average  weight,  twenty  ounces.  It  varies  much  in  all  these 
particulars. 

It  begins  to  be  formed  about  the  end  of  the  second  month 
of  gestation,  and  attains  its  essential  characteristics  in  a  few 
weeks  more. 

The  eocdct  mode  of  its  development,  its  minute  structure, 
and  the  precise  relation  of  its  bloodvessels  with  those  of  the 
foetal  vessels  in  the  chorial  villi,  are  matters  regarding  which 
there  still  remains  great  uncertainty.  It  may  be  sufficient  for 
practical  purposes  to  understand  the  following  leading  matters 
of  fact  about  which  there  is  no  doubt,  viz. :  1.  The  chorial 
villi,  with  their  loops  of  bloodvessels,  penetrate,  like  the  roots 
of  a  tree,  the  thick  decidua  serotina.  2.  The  decidua  serotina 
is  also  penetrated  from  its  uterine  surface  by  bloodvessels  con- 
tinuous with  the  curling  arteries  of  the  uterine  wall.  3.  At 
first  the  external  coats  of  the  villi  and  the  mucous  coat  of  the 
decidua  serotina  intervene  between  these  two  sets  of  blood- 
vessels, but  later  on  these  intervening  soft  structures  are 
absorbed,  and  then  the  bloodvessels  of  the  chorial  villi  (foetal 
vessels)  come  directly  in  contact  with  the  bloodvessels  of  the 
decidua  serotina  (maternal  vessels).  4.  Wherever  this  contact 
occurs  the  coat  of  the  maternal  vessels  unites  with  the  coat  of 
the  foetal  vessels  to  form  one  membrane,  and  this  last,  growing 
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very  thin,  still  always  remains  aa  a  membranous  septum  be- 
tween the  maternal  and  fietal  blood,  and  through  it  all  the 
interchanges  of  matter  between  mother  and  child  take  place. 


uterine 'Burface  of  tbe  placenla. 

5.  The  two  bloods  never  mix.  On  the  contrary,  the  blood 
sent  to  the  villi  by  fcetal  arteries  returns  by  foetal  veins,  and 
that  sent  to  the  placenta  by  maternal  arteries  returns  by 
maternal  veins.  Possibly  some  of  the  tvhite  corpuscles  of  the 
mother's  blood  may  "  migrate  "  through  the  vessel-walls  into 
tbe  blood  of  the  fcetus,  but  this  has  not  yet  been  demonstrated, 

6,  The  two  seta  of  bloodvessel  do  not  come  in  contact  with 
each  other  along  any  definite  straight  line,  but  at  first  tbe 
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capillary  loops,  and  later  their  branches,  decussate  with  each 
other  (like  the  eurfaces  of  two  apposed  cogged  wheels) ;  and 
still  later  the  two  sets  of  branching  vessels  are  con&sedly 
united  and  irregularly  interlaced  and  entangled  with  each 
other  in  a  "  most  admired  disorder,"  too  complicated  for  brief 
description;  yet,  while  the  vessels  tangle  and  adhere,  the 


FceUl  Burface  of  ibe  placents. 


bloods  never  mix.  The  whole  substance  of  the  placenta  is 
eventually  made  up  of  these  two  seta  of  vessels  and  their  con- 
tents. 

On  inspection  after  delivery  the  uterine  or  extenial  surface  . 
of  the  placenta  presents  a  dark-red,  rough,  and  uneven  ap- 
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pearanee,  with  irregular  fissures  dividing  it  into  lobes,  as  seen 
in  Fig.  49,  page  98. 

Tlie  internal  or  foetal  surfece  is  smooth  and  glistening,  while 
large  bloodvessels  may  be  seen  and  felt  beneath  its  amniotic 
covering,  as  shown  in  Fig.  50,  page  99. 

The  formation  of  the  maternal  blood  sinuses  in  the  placenta 
into  which  the  chorial  tufts  of  fcetal  vessels  dip  (but  tlie  exist- 
ence of  which  is  yet  a  matter  of  dispute)  is  explained  by  the 


Vertlc&l  KCttoD  of  placent 
lakea  of  placenta,    a,  a.  Chorl 

disappearance  or  dilatation  of  the  walls  of  the  maternal 
capillaries  coming  from  the  decidua  serotina,  so  that  a  con- 
siderable number  of  smaller  vessels  are  thus  converted  into 
one  large  lake  of  blood.  These  blood  cavities  receive  red 
blood  from  the  uterine  arteries,  and  return  it  by  uterine  veins. 
The  tufts  of  foBtal  capillaries  from  the  chorion  project  into  the 
blood  sinuses  thus  formed,  and  are  constantly  bathed  in  the 
arterial  blood  therein  contained,  as  la  represented  diagram- 
■  matically  in  Fig.  51. 

The  placenta  is  usually  situated  upon  either  the  anterior  or 
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posterior  wall  of  the  uterus,  high  up  near  the  entrance  of  the 
Fallopian  tubes.  This  is  the  rule ;  exceptionally  there  is  no 
part  of  the  uterus  to  which  it  may  not  be  attached. 

The  Umbilical  Cord  (Navel  String,  Funis). — At  first 
it  is  the  root  of  the  allantois,  or  that  portion  of  the  allantois 
extending  from  the  body  of  the  foetus  to  the  chorion.  Later 
it  remains  the  connecting  link  between  the  abdomen  (navel) 
of  the  foetus  and  the  placenta.  It  contains  two  arteries  which 
are  continuations  of  the  foetal  hypogastric  arteries,  and  one 
vein — the  latter  without  valves,  although  crescentic-shaped 
folds  occluding  two-thirds  of  the  canal  of  the  vein,  and  thus 
constituting  imperfect  valves,  have  been  described.  The 
umbilical  arteries,  at  first  straight,  become,  later,  twisted 
around  the  vein.  The  vessels  are  imbedded  in  the  so-called 
gelatin  of  Wharton,  and  the  cord  is  covered  externally  by  a 
layer  of  the  amnion. 

The  cord  is  usually  attached  neavy  but  not  exactly  in,  the 
middle  of  the  placenta.  Sometimes  it  is  inserted  close  to  the 
placental  margin,  and  is  called  then  "battledore  placenta" 
and  ^'insertio  marginalis."  Very  rarely  it  is  inserted  outside 
the  placental  border,  into  the  membranes,  the  umbilical  vessels 
subdividing  and  spreading  out  their  branches  before  reaching 
the  placenta :  "  inseriio  velamentosa,^' 


Nutrition  of  Fcetus  at  Different  Periods  of 

Pregnancy. 

1.  At  first  it  absorbs  nourishment  simply  through  the  vitel- 
line membrane.  2.  The  vitellus  is  absorbed  and  carried  into 
the  body  of  the  foetus  by  the  branches  of  the  omphalo-mesen- 
teric  vessels.  3.  The  chorial  villi  absorb  nutriment  which  is 
conveyed  to  the  foetus  by  bloodvessels  springing  from  the 
vascular  allantois.  4.  When  a  larger  number  of  the  villi 
have  disappeared,  the  remaining  one-third  of  the  chorial  tufts 
develop  into  the  placenta. 

Functions  of  the  Placenta. — It  not  only  affords  nviri- 
ment  to  the  child,  but  is  also  its  respiratory  organ.  The  um- 
bilical arteries  carry  blue  (venous)  blood  to  the  placenta, 
where  carboiiic  acid  gas  is  given  off  to  the  maternal  blood. 
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and  oxygen  taken  in  from  it,  so  that  the  umbilical  vein  brings 
back  arterial  (red)  blood  to  the  foetus.  The  placenta  is  also 
an  organ  of  excretion  for  the  infant.  Hence  compression  and 
obstruction  of  the  cord  kill  the  child. 

F(ETAL  Circulation. — ^The  umbilical  vein  after  entering 
the  umbilicus  sends  two  branches  to  the  liver,  while  its  main 
trunk  (the  ductus  venosus)  empties  directly  into  the  ascending 
vena  cava.  The  blood  returned  from  the  placenta  by  the 
umbilical  vein  goes,  therefore,  part  of  it  to  the  liver,  whence 
it  is  returned  by  the  hepatic  veins  into  the  ascending  vena 
cava  just  above  the  entrance  of  the  ductus  venosus  to  join 
the  current  from  this  latter  vessel.  The  blood  from  the  lower 
extremities  of  the  foetus  comes  up  through  the  vena  cava,  and 
thus  mixes  with  the  return  blood  from  the  placenta. 

The  ascending  vena  cava  pours  its  blood  into  the  right 
auricle  of  the  heart,  where  it  is  directed  by  the  EvMachidn 
valve  through  the  foramen  ovale  into  the  left  auricle.  From 
the  left  auricle  it  goes  to  the  left  ventricle;  from  the  left 
ventricle  to  the  aorta.  The  great  bulk  of  this  aortic  stream 
passes  through  the  large  arterial  branches  of  the  aortic  arch 
to  the  head  and  upper  extremities.  From  these  the  blood 
returns  by  the  descending  vena  cava  to  the  right  auricle; 
from  thence  through  the  tricuspid  valve  it  passes  into  the 
right  ventricle ;  and  then  it  enters  the  beginning  of  the  pul- 
monary artery,  but  the  two  branches  of  the  pulmonary  artery 
going  to  the  lungs  cannot  receive  this  column  of  blood  before 
respiration  is  established,  so  that  there  is  a  special  blood-duct 
(the  ductus  arteriosus)  provided  for  carrying  the  stream  from 
the  trunk  of  the  pulmonary  artery  into  the  descending  aorta, 
from  whence  part  goes  to  the  lower  extremities,  to  come  back 
by  the  ascending  cava,  while  the  larger  portion  passes  along 
the  umbilical  arteries  to  the  placenta.  The  umbilical  arteries 
are  continuations  of  the  hypogastric  arteries  given  off  from 
the  internal  iliacs. 

Changes  Taking  Place  in  the  Circulation  after 
Birth. — There  is  no  longer  any  current  of  blood  through 
the  umbilical  vessels.  The  navel  string  dries  up  and  falls  off. 
The  umbilical  arteries  inside  the  abdomen  remain  permanent 
in  a  part  of  their  course,  constituting  the  superior  vesicle 
arteries.     The  ductus  venosus  and  ductus  arteriosus  no  longer 
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admit  blood,  but  shrivel  up  into  fibrous  cords.  The  foramen 
ovale  closes,  so  that  there  is  no  longer  any  passage  from  one 
auricle  to  the  other,  and  when  the  lungs  are  expanded  by 
respiration  the  pulmonary  arteries  receive  the  blood  which 
before  went  through  the  ductus  arteriosus,  and  convey  it  to 
the  lungs. 


CHAPTER    VII. 

THE   SIGNS    OF    PREGNANCY. 

The  signs  of  pregnancy  require  particular  and  careful 
study,  for  several  reasons : 

(1)  Because  unskilled  persons  very  often,  and  the  most 
skilful  physicians  sometimes,  make  mistakes  in  stating  that 
pregnancy  exists  when  it  does  not,  or  vice  versa,  (2)  The 
question  of  pregnancy  may  involve  character,  as  in  unmarried 
females.  (3)  It  may  involve  the  legal  rights  of  ofl&pring. 
(4)  It  determines  medical,  surgical,  and  obstetrical  procedures 
often  of  the  gravest  import.  (5)  It  concerns  the  reputation 
of  the  physician :  his  errors  subject  him  to  ridicule. 

Classification  of  Signs. — They  have  been  divided  into 
presumptive,  probable,  and  positive,  according  to  the  degree  of 
reliance  to  be  placed  in  them  as  evidence  of  pregnancy.  They 
have  also  been  called  rational,  or  such  as  are  evident  to  the 
sensations  of  the  patient ;  and  physical,  such  as  become  ap- 
parent to  the  educated  physician  by  physical  examination. 
Probably  the  most  practically  useful  method  is  to  divide  them 
into  those  that  are  certain  and  those  that  are  not :  hence,  first. 
Positive  signs ;  second,  Doubtful  signs. 

The  duration  of  pregnancy  in  the  human  female  is  forty 
weeks,  or  two  hundred  and  eighty  days,  or  ten  months.  In 
using  the  term  "  month  "  in  this  work,  it  will  be  understood 
to  mean  a  lunar  month  of  twenty-eight  days. 

How  Early  during  this  Period  is  it  usually  Possible 
TO  Make  a  Positive  Diagnosis  of  Pregnancy  in  Doubt- 
ful Cases  where  Important  Interests  are  Involved  ? — 
It  cannot  be  far  from  true  to  assert  that  the  majority  of  gen- 
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eral  practitioners  of  medicine  are  not  sufficiently  skilftil  to 
make  a  positive  diagnosis  in  such  cases  befora  the  pregnancy 
is  nearly  half  over.  Even  the  most  skil^l  can  hardly  obtain 
absolutely  positive  signs  during  the  first  sixteen  weeks. 

But  little  reliance  can  be  placed  upon  the  statements  of  the 
woman  herself.  Without  being  consciously  untruthftil,  she 
may  be  deceived  by  her  own  sensations ;  and  in  other  cases 
may  wilfiiUy  mislead  the  examiner,  even  denying  the  possi- 
bility  of  pregnancy  almost  up  to  the  time  of  delivery. 

Positive  Signs. — ^There  are  only  three  signs  that  are  abso- 
lutely positive,  viz. : 

1.  The  foetal  heart  sound. 

2.  Quickening,  or  active  motions  of  the  child. 

3.  Ballottement,  or  passive  locomotion  of  the  child. 
Three  others,  though  not  so  valuable,  are  usually  classed 

with  the  positive  signs,  viz. : 

4.  The  uterine  murmur. 

5.  Intermittent  contractions  of  the  uterus. 

6.  Hegar's  sign. 

The  Fcetal  Heart  Sound. — ^The  pulsation  of  the  heart 
can  seldom  be  heard  before  the  twentieth  week  (the  middle  of 
pregnancy).  A  practised  skilfiil  ear  may  recognize  it  two  or 
three  weeks  earlier.  As  pregnancy  advances  the  sound  gets 
louder  and  more  easy  of  recognition,  resembling  that  made  by 
the  ticking  of  a  watch  heard  through  a  feather  pillow.  A 
good  imitation  of  it  may  be  produced  by  pressing  tne  palm  of 
one  hand  strongly  against  the  ear,  while  on  the  back  or  cubital 
border  of  it  a  series  of  gentle  touches,  in  quick  succession,  are 
made  with  the  tip  of  the  middle  finger  of  the  other  hand, 
previously  moistened  with  saliva;  or  a  beginner  may  learn 
the  sound  by  listening  to  the  heart  of  a  newborn  child. 

Failure  to  hear  the  heart  sounds  during  the  later  months 
does  not  positively  negative  the  existence  of  pregnancy,  for 
the  child  may  be  dead ;  or  the  heart  sounds  may  be  very 
feeble;  or  thick  tumors,  etc.,  may  intervene  between  the 
uterine  and  abdominal  walls,  interfering  with  the  transmis- 
sion of  the  sound ;  or  the  auscultator's  ear  or  skill  may  be  at 
fault. 

The  frequency  of  the  foetal  heart  sound  bears  no  relation 
with  that  of  the  mother's  heart.     They  are  independent  of 
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each  other.  The  foetal  heart  beats  from  one  hundred  and 
thirty  to  one  hundred  and  fifty  times  a  minute.  It  is  generally 
a  little  less  frequent  in  large  children  than  in  small  ones.  Very 
large  children  are  usually  males.  Hence,  attempts  have  been 
made  to  determine  the  sex  before  birth  by  the  heart  sounds, 
but  little  reliance  can  be  placed  in  the  method. 

It  is  barely  possible  to  mistake  the  sound  of  the  mother's 
heart  for  that  of  a  child  in  utero,  as  when,  ex,  gr,,  the  mother's 
heart,  from  fever  or  other  causes,  attains  the  same  frequency 
as  that  of  the  infant ;  but  this  mistake  could  be  avoided  by 
noting  if  the  mother's  pulse  beat  simultaneously  with  the 
abdominal  sounds. 

When  the  sounds  of  the  pulsations  of  the  foetal  heart  are 
distinctly  heard,  while  the  womb  is  found  too  small  to  contain 
a  foetus  of  sufficient  size  to  yield  a  heart  sound,  and  especially 
if  the  womb  be  but  little  larger  than  an  unimpregnated  one, 
it  indicates  extroruierine  foetation. 

Method  of  Examination, — Owing  to  the  flexed  posture  of 
the  child  the  sound  is  transmitted  through  its  back,  which  is 
in  closer  contact  with  the  uterine  wall  than  are  the  other  parts 
of  the  infant's  thorax.  The  back  of  the  child  usually  lies 
against  the  lower  part  of  the  uterine  wall  on  the  left  side. 
We  listen  for  the  sound,  therefore,  on  the  abdomen  of  the 
mother  about  the  middle  of  a  line  drawn  from  the  umbilicus 
to  the  centre  of  Poupart's  ligament  on  the  left  side,  or  the 
region  thereabouts.  Failing  to  hear  the  sound  there,  the  same 
region  on  the  right  side  may  be  examined,  and,  if  again  fail- 
ing, the  whole  surface  of  the  abdomen  may  be  explored.  The 
sound  may  be  rendered  more  distinct  by  pressing  the  palm  of 
the  hand  on  that  part  of  the  uterus  opposite  the  child's  back, 
so  as  to  force  the  dorsal  aspect  of  the  mfant  against  the  side 
of  the  uterus  to  which  the  ear  or  stethoscope  is  applied. 

Before  the  last  three  months  of  pregnancy  we  may  hear  the 
sound  better  over  the  median  line  in  some  cases. 

In  auscultation  of  the  abdomen  a  stethoscope  is  used  (the 
double  one  preferred),  or  the  ear  alone,  one  thin  layer  of 
clothing  covering  the  surface  in  the  latter  method  for  the  sake 
of  delicacy.  For  various  reasons  the  stethoscope  is  better. 
The  patient  must  lie  upon  her  back,  her  limbs  extended,  or 
moderately  flexed,  and  the  room  be  kept  quiet.  Feeble  sounds 
are  sometimes  diverted  by  our  fingers  on  the  stethoscope.  By 
wetting  the  mouth  of  the  instrument,  so  that  it  will  stick  to 
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the  skin,  it  may  be  held  in  position  by  the  head  of  the  exam- 
iner, while  the  fingers  are  removed. 

Quickening. — Tliis  term  originated  feoia  the  erroneous 
supposition  that  the  child  became  "  quick,"  or  alive,  only  af^r 
it  began  to  move.  It  simply  means  active  muscular  motions 
of  the  child's  limbs  or  body.  The  period  at  which  fcetal 
movements  may  be  first  recognized  varies  very  much ;  but  to 


make  a  practical  statement,  and  one  ea^  of  recollection,  we 
may  say  about  the  middle  of  pregnancy.  Then,  and  after  then, 
an  obstetrician  of  ordinary  bkiII  may  feel  the  motions  of  the 
child,  but  the  mother  may  he  cognizant  of  certain  sensations 
in  the  abdomen  (deacnbed  aa  "  fluttering,"  "  pulsating," 
"creeping,"  etc.),  which  she  calls  "feeling  life,"  as  early  as 
the  sixteenth  or  eighteenth  week.  Occasionally  in  examining 
the  abdomen  the  physician,  at  this  early  period,  or  even 
befijre,  may  feel  or  near  with  the  stethoscope  certain  motions, 
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which  he  supposes  are  foetal  movements,  but  these  are  scarcely 
reliable. 

Late  in  pregnancy  the  motions,  when  violent,  produce  dis- 
tortions and  projections  of  the  abdominal  wall  that  may  be 
seen  as  well  as  felt. 

Failure  to  recognize  these  movements  does  not  negative  the 
existence  of  pregnancy ;  the  child  may  be  dead,  or  it  may 
retain  life  and  vigor,  and  yet  fail  to  move,  even  during  the 
physician's  examination. 

Contractile  muscular  motions  in  the  abdominal,  uterine,  or 
intestinal  walls ;  the  movement  of  gas  in  the  intestinal  canal, 
and  the  pulsations  of  aneurisms  and  large  arteries,  may,  it  is 
just  possible,  be  mistaken  for  foetal  movements  by  the  inex- 
perienced. 

Method  of  Examination. — Late  in  pregnancy  foetal  motions 
may  often  be  discovered  while  the  woman  is  standing  or  sit- 
ting, but  it  is  best  to  place  her  on  her  back  with  the  thighs 
flexed,  so  as  to  relax  the  abdominal  wall.  All  clothing,  espe- 
cially corsets  and  waistbands,  should  be  removed  from  the 
entire  abdomen.  The  bladder  and  rectum  must  be  empty. 
Place  the  woman  near  the  side  of  the  bed,  and  let  the  exam- 
iner stand  close  to  her  side,  but  facing  her  feet ;  his  hands  to 
be  placed,  palms  together,  as  shown  in  Fig.  52,  their  ulnar 
borders  being  gradually  separated  and  pressed  down  on  each 
side  of  the  uterus  until  that  organ  is  held  between  them.  One 
hand  should  now  remain  still,  while  the  other  manipulates  the 
womb,  feeling  for  any  inequalities  or  projections  produced  by 
the  foetus.  Pressure  thus  applied,  first  on  one  side,  then  on 
the  other,  will  usually  cause  foetal  motions,  during  which  both 
hands  should  be  held  still,  thus  enabling  the  examiner  to  dis- 
tinguish between  active  movements  of  the  child  itself  and 
passive  movements  produced  by  his  own  manipulation. 

• 

Ballottement — Passive  Locomotion  of  the  Fcetus- 


is  a  sudden  locomotion  of  the  child  in  the  uterine  cavity,  pro- 
dueed  and  felt  by  the  physician. 

Method  of  Examination, — ^The  woman  is  placed  in  a  position 
which  will  make  the  child  settle,  by  gravitation,  toward  that 
part  of  the  uterus  where  the  examining  finger  is  to  be  applied 
per  vaginam.  The  best  plan  is  to  let  her  sit  on  the  edge  of  a 
low  bed  and  then  lean  back  against  pillows,  so  as  to  be  mid- 
way between  sitting  and  lying.     The  finger  is  now  introduced 
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and  placed  in  front  of  the  cervix,  close  to  ite  junction  with 
the  body  of  the  womb.     (See  Fig.  53.) 

The  other  hand  steadies  the  mndus  uteri.  A  sudden  up- 
ward, jerking,  hut  not  violent,  motion  is  now  eseciit«d  by  the 
examining  finger,  which  will  cause  the  fcetus  to  bound  slowly 
upward  to  the  fundus,  and  as  it  comes  back  again  the  finger 
will  feel  it  knock  against  the  neck  (so  to  speak)  of  the  utenne 
bottle  in  which  it  floats.  The  manipulation  may  be  repeated 
several  times  to  insure  certainty.  The  position  may  be 
changed  to  a  lying  or  standing  one,  and  the  finger  put  behind 
the  cervix  uteri,  if  the  first  examination  be  not  satisfectory. 


The  standing  position — the  woman  placing  one  foot  on  the 
lower  round  of  a  chair  and  the  examiner  kneeling  in  front  of 
her — though  indelicate,  should  always  be  tried  when  we  fail 
to  recognize  ballottement  in  other  postures. 

If  the  abdominal  walls  be  thin,  external  balhliemenl  mav  be- 
performed.  The  woman  lies  on  her  side,  the  abdomen  slightly 
over  the  edge  of  the  bed,  and  with  a  hand  on  each  side  of  the 
womb  the  operator  endeavors  to  move  the  foetus  up  and  down 
for  the  purpose  already  indicated,  or  he  may  apply  his  hands 
to  the  womo  in  the  manner  just  previously  described  for  dis- 
covering fetal  movements— the  woman  lying  upon  her  back, 
when,  by  gentle  tapping  with  the  finger-tips,  the  bound  and 
rebound  of  the  floating  fuatua  may  be  perceived. 

Ballottement  may  be  recognized  earlier  than  any  other  of 
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the  positive  signs,  viz.,  from  about  the  fourteenth  or  fifteenth 
week,  and  until  within  six  or  eight  weeks  of  fiill  term. 

Toward  the  end  of  pregnancy  the  child  so  nearly  fills  the 
uterine  cavity  that  it  cannot  be  moved  about.  In  multiple 
pregnancies,  or  where  there  is  deficiency  of  the  liquor  amnii, 
the  sign  is  unavailable  for  the  same  reason.  The  child  may 
also  be  immovable  when  it  is  lying  crosswise  in  the  womb. 
Again,  the  operator  may  lack  skill  and  acute  tactile  sensi- 
bility. During  the  first  part  of  pregnancy  the  child  is  too 
light  in  weight  to  be  felt  with  the  finger  through  the  uterine 
wall. 

A  calculus  in  the  bladder;  a  pediculated  subperitoneal 
fibroid  tumor  of  the  uterus ;  a  prolapsed  and  slightlv  enlarged 
ovary ;  and  a  multilocular  ovarian  cyst ;  may  give  results 
resembling  ballottement,  but  they  are  found  to  be  oviside  of 
the  uterus — not  in  it — as  may  be  discovered  by  the  bimanual 
examination. 

The  Uterine  Murmur. — This  has  been  called  placental 
murmur — ^placental  souffle,  or  bruU  placeniaire — because  it  was 
thought  to  be  produced  by  blood  rushing  through  the  "  pla- 
cental sinuses ;"  vierine  souffle  or  murmur,  on  the  supposition 
of  its  being  caused  in  the  same  way  in  the  arteries  of  the 
uterus;  abdominal  souffle,  because  it  was  believed  to  occur 
from  pressure  of  the  gravid  womb  upon  the  large  vessels  of 
the  abdomen.  It  has  also  been  referred  to  blood-changes,  like 
those  occurring  in  profound  ansemia ;  and  it  is  said  a  some- 
what similar  sound  has  been  produced  by  pressure  of  the 
stethoscope  upon  the  epigastric  artery  in  the  abdominal  wall. 

These  theories  are  still  unsettled.  The  one  most  generally 
received  is  that  which  refers  the  sound  to  the  uterine  blooa- 
channels.  The  murmur  has  been  heard  several  days  after 
complete  deliveiy  of  the  placenta ;  and  there  is  no  substantial 
proof  of  its  production  in  the  vessels  of  the  abdomen. 

The  most  striking  peculiarities  of  the  uterine  murmur  are 
as  follows : 

1.  It  is  a  maternal  sound  synchronous  with  the  mother's 
pulse ;  2.  It  is  remarkably  capricious  or  coquettish  in  char- 
acter, changing  ofi«n  in  tone,  pitch,  intensity,  duration,  and 
location,  even  while  we  listen,  or  it  may  be  absent  and  a^ain 
return ;  3.  It  becomes  stronger  at  the  beginning  of  a  labor- 
pain,  ceases  altogether  at  the  acme  of  the  pain,  returns  loud 
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again  as  the  pain  goes  off,  and,  after  that,  resumes  the  char- 
acter it  had  before  the  pain  began. 

It  is  most  usually  recognized  near  the  lower  part  of  the 
abdomen,  and  necessarily  so  when  first  audible,  because  the 
womb  does  not  yet  extend  high  up  in  the  abdominal  cavity. 
Toward  the  end  of  the  pregnancy  it  may  be  heard,  of  course, 
higher  up.  The  stethoscope  should  be  placed  on  the  sides  of 
the  uterus,  over  the  uterine  arteries.  It  cannot  generally  be 
recognized  before  the  sixteenth  week,  except  by  ears  exception- 
ally acute  and  skilled.  It  remains  afterward  till  ftiU  term, 
unless  temporarily  absent,  as  before  explained.  It  is  not  an 
absolutely  positive  sign  of  pregnancy,  because  a  sound  resem- 
bling it  may  be  heard  in  large  fibroid  tumors  of  the  uterus, 
ovarian  tumors,  and  other  conditions.  In  fact,  this  sound 
never  ought  to  have  been  classed  with  the  positive  signs.  As 
years  go  oy  it  is  accorded  less  and  less  value. 

Intermittent  Uterine  Contractions. — From  about  the 
twelfth  week  of  pregnancy  (when  the  womb  has  grown  suffi- 
ciently large  to  be  felt  by  the  hand  through  the  abdominal 
wall),  until  its  termination,  the  uterus  is  constantly  contract- 
ing at  intervals  of  a  few  minutes.  Though  a  valuable  sign, 
from  the  early  period  at  which  this  may  be  recognized,  it  is 
not  an  ahsolviely  positive  one,  because  the  uterus  may  contract 
in  a  similar  manner  in  its  efforts  to  expel  blood-clots,  polypi, 
retained  menses,  fibroid  tumors,  and  other  products  not  con- 
nected with  pregnancy.  It  is  of  great  diagnostic  value,  how- 
ever, as  a  corroborative  sign  when  considered  in  relation  with 
the  history  of  the  case. 

The  contractions  of  a  distended  bladder,  when  its  walls  are 
much  thickened  by  hypertrophy,  might  possibly  be  mistaken 
for  a  contracting  uterus.  Emptying  the  bladder  by  a  catheter 
would  readily  settle  this  difficulty. 

Method  of  Examinatioru — Let  one  hand  grasp  the  fundus 
uteri  and  remain  so  doing  for  from,  five  to  fifteen  or  even  twenty 
minutes.  It  will  feel  the  womb  harden  (by  contraction)  in  a 
very  characteristic  manner.  The  contractions  last  from  two 
to  nve  minutes.  Should  the  external  examination  alone  fail 
to  recognize  the  enlarged  uterus,  the  bimanual  method  may 
be  employed,  one  or  two  fingers  of  the  other  hand  being 
passed  into  the  vagina  to  elevate  the  uterus  toward  the  hand 
already  on  the  abdomen.     It  is  of  the  greatest  importance 
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that  the  abdominal  wall  be  relaxed,  by  flexion  of  the  lower 
limbs,  the  woman  lying  upon  her  back,  and  all  clothing  and 
waistbands  removed. 

Hegar's  Sign. — This  is  a  change  in  the  shape  and  consist- 
ency of  that  part  of  the  body  of  the  uterus  just  above  the 
cervix.  The  "pear-shape"  of  the  unimpregnated  uterus  is 
changed  to  that  of  an  "  old-fashioned,  fat-bellied  jug  *';  that  is 
to  say,  the  lower  segment  of  the  body  of  the  uterus,  instead  of 
widening  gradually  above  its  junction  with  the  cervix,  widens 
suddenly  hke  an  inverted  round-shouldered  demijohn,  the  neck 
of  which  may  be  compared  to  the  neck  of  the  uterus.  (See 
Fig.  54.)  Together  with  change  of  shape,  the  segment  of  the 
uterine  body  immediately  above  the  cervix  (the  round-shoulder 
of  our  fat  jug,  to  continue  the  simile)  becomes  soft,  thin,  yield- 

FlG.  54. 
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a.  Pear-shaped  virgin  uterus,    b.  Jug-sbaped  uterus.    The  thinned 
segment  is  defined  by  the  dotted  lines.    (Diagrammatic.) 

ing,  and  eloMic  in  consistency,  while  above  this  yielding  part 
there  remains  a  harder  resisting  portion  of  the  uterine  body. 

Method  of  Examination, — If  the  vagina  be  spacious  and  the 
abdominal  walls  lax  and  thin,  Hegar's  sign  may  be  demon- 
strated by  passing  the  finger  of  one  hand  into  the  vagina  high 
up  behind  the  cervix  uteri,  while  the  finger-tips  of  the  other 
hand  make  pressure  externally  above  and  behind  the  pubes, 
as  shown  in  Fig.  55,  page  112. 

In  cases  where  the  fundus  uteri  inclines  forward  the  intra- 
vaginal  finger  should  go  up  high  in  front  of  the  cervix,  while 
the  fingers  of  the  other  hand  make  pressure  externally  behind 
the  fundus,  as  shown  in  Fig.  56,  page  113. 

In  cases  (chiefly  nulliparae)  where  the  vagina  is  not  suffi- 
ciently spacious  and  the  abdominal  walls  not  sufficiently  lax 
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and  thiQ  to  allow  of  this  demonetratioD  by  the  method  above 
described,  let  the  indes-finger  of  oue  hand  be  passed  into  the 
rectum,  high  up,  above  the  attachment  of  the  vie^o-gacral  liga- 
ments, the  thumb  of  the  aame  haud  going  into  the  vagina  in 
front  of  the  cervix  uteri,  while  the  fingers  of  the  other  hand 
make  pressure  externally  behind  the  pubee  as  shown  in  Fig.  57, 
page  114. 


k 


Another  method  is  to  press  the  whole  vierm  down  with  the 
external  hand,  while  the  finger  is  in  the  rectum  and  thumb  in 
the  vagina,  as  juat  stated.  The  tissues  just  above  the  internal 
03  uteri  may  now  be  compressed  between  the  thumb  and  finger, 
and  their  thinness  and  elasticity  demonstrated.  Sometimes  the 
intervening  tissues  feel  as  "  thin  as  a  visUing  card,"  or  the  feel- 
ing may  convey  the  impression  of  an  apparent  separation  or 
loss  of  continuity  between  the  cervix  and  body  of  the  uterus. 

Very  rarely  it  may  be  necessary  to  anssthetize  the  patient 
and  draw  down  the  uterus  with  a  tenaculum  or  vulsellum  for- 
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cepB  hooked  into  the  vaginat  portion  of  the  cervix,  in  order  to 
brmg  the  thin  portion  of  the  uterine  wall  within  reach  of  the 
examining  lingers. 


Hegar'a  sign  has  been  recognized  as  early  as  the  gixlh  or 
eighth  week,  and  is  of  great  value  at  this  early  date.  In 
diseased  conditions  of  the  uterine  wall  it  may  be  absent  or 
unrec(^Qizable  even  though  pregnancy  exist.  Some  skilled 
observers  assert  that  they  have  ventured  a  positive  opinion 
from  this  sign  as  early  as  the  fifth  week,  and  which  subse- 
quently proved  to  be  correct.  The  sign  obtains  more  and 
more  value  in  proportion  to  the  greater  degree  of  thinness  and 
compressibility  of  the  tissues  concerned.  When  they  can  be 
so  compressed  as  to  yield  the  impression  of  an  apparent  sejja- 
ration  oetween  bmly  and  cervix  the  value  of  the  sign  is  at  its 
beet.  In  a  few  instances  this  apparent  separation  has  led  to 
the  erroneous  diagnosis  of  extra-uterine  pregnancy,  especially 
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where  the  cervix  was  hypertrophied,  the  enlarged  cervix  hav- 
ing been  mistaken  for  the  body  of  the  uterus,  while  the  en- 
larged body  of  the  pregnant  womb  was  taken  for  an  extra- 
uterine cyst.  A  pre-existing  lateral  flexion  of  the  uterus 
would  increase  the  liability  to  such  a  mistake.  Caution 
accordingly. 


Demonslralion  of  Hegar'e  aigii  by  recto-Taglnal  eiamiDation.    (SoNHTAO.) 

Nearly  allied  to  Hegar's  sign,  and  often  associated  with  it, 
is  the  detection  of  JluctuatioH,  in  the  thin  uterine  segment, 
especially  of  the  anterior  wall.  It  is  best  recognized  by  pass- 
ing two  fingers  into  the  vagina,  and  manipulating,  first  with 
one,  then  the  other,  while  the  womb  is  steadied  by  the  remain- 
ing hand  outside  of  the  abdomen.  It  may  be  felt  as  early  as 
seven  or  eight  weeks,  but  requires  an  educated  finger.  The 
bladder  should  have  been  previously  emptied  by  a  catheter. 
It  was  first  pointed  out  by  Dr.  Adolph  Raseh.  Sometimes  the 
soft  segment  of  the  uterine  bod^  seems  to  overlap  the  centu  at 
the  anterior  fornix  of  the  vagina,  thus  presenting  a  sort  of 
ridge  or  fold  easily  felt  by  the  examining  finger. 
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Additional  Physical  Signs. — In  addition  to  the  fore- 
going six  positive  signs,  auscultation  may  reveal  one  or  two 
others  of  less  value.  These  are:  1.  The  funic  or  umbilieal 
souffle — an  intermittent  hissing  sound,  synchronous  with  the 
fcetal  heart,  supposed  to  come  from  the  umbilical  arteries 
when  the  funis  is  coiled  round  the  child's  body  or  neck.  2. 
The  ^^ festal  shock  " — ^this  conveys  to  the  ear  a  combined  sensa- 
tion of  shock  and  sound,  and  is  probably  produced  by  the 
pressure  of  the  stethoscope  moving  the  foetus  passively.  It  is 
balloUement  recognized  by  the  ear,  instead  of  the  finger,  3. 
Sounds  produced  by  active  motions  of  the  child.  It  is  "  q^iick- 
ening  "  recognized  by  the  ear,  instead  of  the  hand.  This  last 
is  of  some  value,  since  it  may  be  occasionally  recognized  earlier 
than  the  other  auscultatory  signs — viz.,  by  the  end  of  the 
twelfth  week.  Neither  of  these  three  additional  signs,  how- 
ever, is  comparable,  in  practical  value,  with  the  six  previously 
mentioned. 

Doubtful  Signs  of  Pregnancy. — These  are  difficult  to 
define  numerically,  but  for  convenience  of  recollection  we  may 
enumerate  five  that  are  easy  of  recognition,  and  five  others  that 
are  somewhat  less  so.  Each  of  these  ten  signs,  however,  includes 
a  variety  of  phenomena.     They  are  as  follows : 

First  Five, 

1.  Suppression  of  the  menses. 

2.  Changes  in  the  breasts  and  nipples. 

3.  Morning  sickness. 

4.  Morbid  longings  and  dyspepsia. 

5.  Changes  in  the  size  and  shape  of  the  abdomen. 

Second  Five, 

6.  Softening  and  enlargement  of  os  and  cervix  uteri. 

7.  Violet  color  of  vagina. 

8.  Kiestein  in  the  urine. 

9.  Pigmentary  deposits  in  the  skin. 
10.  Mental  and  emotional  phenomena. 

Besides  these  there  are  a  few  residual  odds  and  ends  by 
which  the  list  of  gestation  signals  may  be  completed. 


116  THE  SIGNS  OF  PREGNANCY, 

1.  Suppression  of  Menses. — ^Menstruation  is  suppressed 
during  pregnancy,  because  what  would  have  been  menstrual 
blood  in  the  absence  of  impregnation  is  now  appropriated  to 
the  development  of  the  ovum  and  reproductive  organs.  There 
is  no  ovulation  during  pregnancy.  Suppression  of  the  menses 
is  a  very  doubtful  sign,  because,  exceptionally,  menstruation 
(and  even  ovulation)  may  occur  during  gestation.  Cases  are 
seen,  very  rarely,  in  which  menstruation  occurs  only  during 
pregnancy.  Suppression  of  the  menses  may  take  place  from 
cold,  mental  emotion,  and  many  causes  other  than  pregnancy. 
Again,  the  sign  may  be  unavailable  in  cases  where  impregna- 
tion occurs  at  puberty,  before  the  menstrual  ftmction  is  estab- 
lished ;  or  during  lactation,  when  it  is  absent ;  or  in  women 
whose  menses  are  wanting  from  anaemia  or  debility. 

When  menstruation  occurs  during  pregnancy  it  seldom 
recurs  every  month  throughout  the  whole  period ;  more  fre- 
quently it  ceases  after  the  first  three  or  four  months.  In  the 
latter  case  the  flow  is  supposed  to  come  from  that  portion  of 
the  decidua  vera  with  which  the  expanding  decidua  reflexa 
has  not  yet  come  in  contact.  After  the  contact  named  takes 
place,  there  is  no  ftirther  menstruation. 

2.  Changes  in  the  Breasts  and  Nipples. — The  mam- 
mary  glands  become  firmer,  larger,  more  movable ;  their  blue 
veins  more  easily  visible ;  and  sensations  of  weight,  pricking, 
tingling,  etc.,  in  them,  may  be  noticed  by  the  patient.  There 
are  also  a  few  light-colored  silvery  lines  radiating  over  the 
proiectinff  breasts. 

The  nipples  become  enlarged  somewhat,  and  more  distinctly 
prominent,  or  erect ;  and  a  sero-lactescent  fluid  oozing  from 
them  dries  into  branny  scales  upon  their  surface. 

The  areola  or  disk,  surrounding  the  nipple,  gradually  be- 
comes darker  in  color,  varying  with  the  complexion  oi  the 
individual,  from  the  lightest  brown  tint  to  black.  Upon  the 
surface  are  seen  ten,  twelve,  or  more  enlarged  follicles^  which 
project  one-sixteenth  or  one-eighth  of  an  inch.  They  vary  in 
size,  and  contain  sebaceous  maUer. 

On  the  white  skin  just  outside^  but  immediately  surrounding 
the  colored  disk,  the  secondary  areola  subsequently  appears.  It 
consists  of  round,  unelevated  spots,  of  a  lighter  color  than  the 
surface  on  which  they  rest ;  hence  they  are  said  to  resemble 
spots  "  produced  by  drops  of  water  falling  upon  a  tinted  sur- 
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face  and  discharging  the  color."  There  is  one  complete  row 
of  them  placed  close  together  round  the  dark  areola,  and  other 
scattering  ones  a  little  further  off,  that  are  less  distinct. 

Secretion  of  Milk, — In  a  woman  who  has  never  been  preg- 
nant before,  this  is  considered  a  very  valuable  corroborative 
sign.  Milk,  in  exceptional  instances,  runs  from  the  breast 
weeks  before  delivery,  and  a  drop  of  lactescent  fluid  may  be 
squeezed  from  the  nipple  as  early  as  the  twelfth  week  of  ges- 
tation in  some  cases. 

The  dates  at  which  these  several  breast  signs  appear  are  as 
follows :  The  secondary  areola  does  not  become  visible  till  the 
twentieth  or  twenty-fourth  week ;  the  silvery  lines  do  not  appear 
till  near  the  end  of  pregnancy ;  and  nearly  all  the  other  signs 
on  these  parts  commence  from  the  eighth  to  the  twelfth  week, 
and  then  become  more  pronounced  as  pregnancy  goes  on. 

What  degree  of  certainty  can  be  atta/ihed  to  the  breast  signs  f 
— They  are  totally  unreliable,  taken  alone.  In  conjunction 
with  other  early  signs  they  may  lead  us  to  suspect  the  exist- 
ence of  pregnancy,  but  such  a  suspicion  should  not  be  crystal- 
lized into  an  expressed  opinion  until  more  positive  signs  appear. 
Their  absence  does  not  negative  pregnancy. 

Conditions  resembling  them  may  occur  from  uterine  or 
ovarian  diseases  independent  of  gestation.  Many  of  them  con- 
tinue a  long  time  after  delivery,  and  might  thus  be  erroneously 
attributed  to  a  supposed  succeeding  pregnancy.  Confusion  of 
this  sort  arises  when  pregnancy  is  suspected  during  lactation, 
or  aft;er  a  concealed  or  unknown  abortion.  The  secretion  of 
milk  has  been  produced  artificially,  not  only  in  females,  but 
even  in  males. 

In  primiparous  women,  the  occurrence  of  the  secondary  areola ; 
the  secretion  of  milk ;  and  the  fact  of  our  being  able  to  force  a 
drop  of  lactescent  fluid  from  the  nipple,  deserve  great  con- 
sideration, but  in  multiparse  they  must  be  taken  cum  grano 
salis.  Suppression  of  the  milk  secretion  in  nursing  women  is 
of  considerable  value  as  a  corroborative  sign. 

3.  Morning  Sickness. — This  consists  in  nausea,  which 
may  or  may  not  be  accompanied  by  vomiting,  on  first  rising 
in  the  morning,  or  it  may  take  place  at  or  after  the  morning 
meal. 

It  usually  begins  about  the  fourth  or  fifth  week,  and  lasts 
until  the  end  of  the  sixteenth,  or  later.     Sometimes  it  comes 
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on  a  few  days  after  impregnation,  and  continues  throughout 
pregnancy. 

It  is  a  sympathetic  disturbance,  most  likely  due  to  a  degree 
of  congestion  of  the  uterus  beyond  the  physiological  limit,  and 
for  which  it  is,  to  some  extent,  a  natural  corrective.  Sexual 
excitement  after  conception  is  probably  a  factor  in  its  produc- 
tion. 

It  justifies  the  suspicion  of  pregnancy  only  when  it  occurs 
and  persists  without  any  other  special  cause,  and  in  a  woman 
who  is  otherwise  healthy  and  well. 

4.  Morbid  Longings  and  Dyspepsia. — Some  pregnant 
women  have  an  unusual  desire  for  sour  apples  and  other  acid 
fruits,  or  drinks,  and  salads  prepared  with  vinegar,  etc.,  or  there 
may  be  a  liking  for  substances  still  more  unpalatable,  such  as 
chalk,  ashes,  lime,  charcoal,  clay,  and  slate  pencil ;  even  putrid 
meats  and  spiders  have  composed  a  part  of  the  chosen  menu. 
Occasionally  there  is  entire  loss  of  appetite,  or  a  disgust  for 
particular  substances. 

Heartburn,  pyrosis,  flatulence,  and  unpleasant  eructations 
are  of  common  occurrence. 

These  dyspeptic  symptoms  and  morbid  longings  begin  about 
the  same  time,  and  have  about  the  same  diagnostic  value  as 
morning  sickness,  and  their  duration  is  equally  uncertain. 

5.  Changes  in  the  Size  and  Shape  of  the  Abdomen. 
— During  the  first  eight  weeks  of  pregnancy  the  abdomen  is 
really  flatter  than  before,  and  presents  no  increase  in  size. 
This  is  due  to  sinking  down  of  the  uterus,  which  pulls  the 
bladder  down  a  little,  and  the  bladder,  in  turn,  by  means  of 
the  urachus,  draws  the  umbilicus  inward,  so  that  the  navel 
and  its  immediately  surrounding  abdominal  surface  appear 
drawn  in,  instead  of  prominent.  Hence  the  oft-quoted  French 
proverb :  "  Ventre  plat,  enfant  il  y  a,'* 

"  In  a  belly  that  is  flat, 
There's  a  child— be  sure  of  that." 

But  you  cannot  be  »ure  of  it. 

By  the  twelfth  week  the  fundus  uteri  begins  to  rise  above 
the  brim  of  the  pelvis,  where  it  can  be  felt  with  the  hand  over 
the  pubes.     The  navel  is  still  sunken. 

At  the  sixteenth  week  the  ftindus  has  risen  about  two  inches 


CHANGES  IN  SIZE  AND  SHAPE  OF  ABDOMEN,    119 

above  the  symphysis  pubis.  The  navel  is  no  longer  unusually 
sunken. 

So  the  vertical  enlargement  progresses  at  the  rate  of  about 
one  and  a  half  to  two  inches  every  four  weeks,  until  the  ftmdus, 
at  the  thirty-eighth  week,  almost  touches  the  ensiform  carti- 
lage. During  the  last  eight  weeks  the  umbilicus  protrudes 
beyond  the  surface. 

About  two  weeks  before  delivery  the  womb  sinks  down  a 
little,  the  abdomen  becomes  less  protuberant  at  its  upper  part, 
and  appears  smaller  in  size.  This  is  generally  ascribed  to  re- 
laxation of  the  pelvic  ligaments  and  soft  parts. 

We  may  more  easily  remember  the  position  of  the  ftmdus  at 
different  stages  of  pregnancy  by  dividing  the  whole  term  into 
thirds,  as  follows : 

At  the  end  of  the  fird  third  the  ftmdus  rises  a  little  above 
the  pubes — say  it  is  at  the  pubes. 

At  the  end  of  the  second  third  it  reaches  the  navel. 

At  the  end  of  the  third  third  it  reaches  the  ensiform  carti- 
lage, allowing  for  sinking  during  the  last  week  or  two. 

By  subdividing  the  intermediate  spaces  into  thirds  and 
allowing  one-third  of  upward  expansion  of  the  ftmdus  for  each 
four  weeks  we  shall  attain  approximate  precision  sufficient  for 
practical  purposes,  for  there  are  great  differences  in  different 
cases. 

The  principal  characteristics  by  which  enlargement  of  the 
abdomen  from  pregnancy  may  be  distinguished  fi-om  other 
kinds  of  abdominal  swelling,  are  as  follows:  The  pregnant 
womb  is  usually  symmetrical  in  shape ;  it  is  longer  vertically 
than  transversely ;  its  contour  is  smooth  and  even ;  it  possesses  a 
peculiar  stiff  elastic  consistency  and  may  be  felt  to  contract  under 
palpation.  By  careftil  firm  pressure  it  may  also  be  felt  to  con- 
tain a  movable  floating  solid  body — the  foetus.  It  is  not  easy 
to  distinguish  these  peculiarities  by  palpation  of  the  abdomen. 
The  sense  of  touch  must  first  be  educated  by  long  practice, 
and  even  then,  in  doubtftil  cases,  the  history,  origin,  duration, 
and  accompanying  symptoms  of  the  enlargement,  must  be  ftilly 
studied  before  we  can  attach  to  them  much  diagnostic  im- 
portance. 

Method  of  Examination, — To  ascertain  the  size  and  other 
characteristics  of  the  gravid  womb  by  palpation,  either  the 
mode  of  manipulation  already  mentioned  under  "Quicken- 
ing "  (page  106)  may  be  used,  or  one  hand  may  be  placed  upon 
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the  abdomea,  as  shown  In  Fig.  5S.  In  this  illustration  the 
left  hand  is  used,  the  examiner  standing  to  the  right  of  hig  pa- 
tient. The  hand  is  curved  to  fit  the  contour  of  the  uterus  and 
placed,  at  first,  low  down  over  the  hypogastric  region.  Inter- 
mittent pressure  is  now  made,  and  dunng  each  intermission  the 
hand  is  carried  gradually  higher  up,  the  pressure  being  greater 
at  the  ulnar  border  of  the  liajid,  so  that  when  the  lundua  of  the 
womb  is  reached  tliia  hand  at  once  recognizes  the  diminished 


resistance  and  sinks  deeper  into  the  abdominal  space  above 
the  uterus.  Detection  of  the  enlarged  uterus  is  easy  late  in 
pregnancy.  During  the  earlier  months,  when  the  tumor  is  not 
well  alwve  the  pelvic  brim,  it  is  more  difficult.  In  these  latter 
cases  let  the  lower  limi®  of  the  woman  be  extended  and  slightly 
separated ;  then  place  both  hands  flat  upon  the  alxlomen  and 
malce  continued  firm  pressure  while  the  woman  talces  several 
deep  inspirations.  During  the  consequent  expirations  the 
resistance  of  the  abdominal  walls  will  finally  yield,  and  the 
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hands  be  enabled  to  explore  the  region  of  the  pelvic  brim  and 
demonstrate  the  enlarged  womb.  Beware  of  mistaking  a  dis- 
tended urinary  bladder,  or  one  whose  walls  are  hypertrophied 
and  in  a  state  of  contraction,  for  a  contracting  pregnant 
uterus.  Fibroid  and  other  tumors  of  the  uterus ;  cystic  and 
other  tumors  of  the  ovary ;  distention  of  the  womb  from  re- 
tained menses ;  accumulations  of  fluids  or  gases ;  obesity ; 
pseudocyesis ;  enlargement  of  liver,  spleen,  and  other  of  the 
abdominal  viscera,  etc.,  may  lead  to  enlargement  of  the 
abdomen  simulating  pregnancy.  The  history  and  duration  of 
the  swelling,  together  with  accompanying  symptoms,  should 
prevent  its  being  mistaken  for  gestation.  (See  Differential 
Diagnosis,  page  125.) 

6.  Softening  and  Enlargement  of  Os  and  Cervix 
Uteri. — In  making  a  digital  examination  per  vaginam,  the 
differences  to  be  noted  between  a  virgin  uterus  and  an  im- 
pregnated one  are  very  characteristic ;  but  between  the  im- 
pregnated and  unimpregnated  uterus  of  a  woman  who  has 
already  borne  children  the  differences  are  less  marked. 

Scarcely  any  change  takes  place  during  the  first  few  weeks 
of  pregnancy,  other  than  the  alteration  of  position  in  the  womb 
already  noted,  together  with  increased  weight  and  consequent 
diminished  mobility  of  the  organ. 

The  chief  characteristic  of  the  virgin  cervix  uteri  \s  firmness 
of  consistency.  Very  soon  after  impregnation  it  begins  to 
soften  and  enlarge  circumferentially.  The  lips  of  the  os  ex- 
ternum become  wider,  and  puffy  to  the  touch,  and  the  fissure 
of  the  OS  becomes  rounder  and  larger.  The  softening  begins 
at  the  outside  (vaginal  surface)  and  lowest  part  of  the  cervix 
and  gradually  extends  upward  and  inward  until  the  compact 
nodule  of  the  virgin  cervix  is  converted  into  a  soft  elastic  pro- 
jection whose  length  is  apparently  shortened  by  increase  of 
width  and  diminished  resistance  to  the  examining  finger. 

These  changes  begin  soon  after  conception,  but  scarcely 
become  easy  of  recognition  till  about  the  fifth  or  sixth  week. 
In  sixteen  weeks  the  lips  of  the  os  are  softened ;  in  twenty 
weeks  half  the  cervix  is  soft,  and  the  wJwle  of  it  has  undergone 
the  same  change  when  the  "term"  is  within  a  month  of 
completion. 

After  one  child  the  cervix  never  goes  back  to  its  pristine 
virgin  firmness,  nor  does  it  recover  the  perfect  smoothness  of 
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surface  and  smallness  of  the  external  os  characteristic  of  the 
virgin  uterus. 

Again,  during  a  first  pregnancy  the  os  will  not  admit  the 
end  of  a  finger ;  during  a  subsequent  one  it  generally  will. 

The  diagnostic  value  of  softening  and  enlargement  of  the  cer- 
vix vteri  is  only  relative ;  their  absence  would  generally  nega- 
tive advanced  pregnancy ;  but  as  they  may  occur  from  other 
causes,  the  afl^mative  evidence  they  fiirnish  is  not  reliable. 

7.  Violet  or  Dusky  Color  of  Vaginal  Mucous  Mem- 
brane.— By  Jacquemin  (who  first  discovered  this  sign  in 
examining  the  prostitutes  of  Paris)  and  others,  it  has  been 
considered  to  furnish  positive  evidence  of  pregnancy,  espe- 
cially during  the  early  months.  This  is  an  error.  The  dis- 
coloration is  due  to  venous  congestion,  and  conditions  closely 
resembling  it  may  occur  from  uterine  or  vaginal  congestion 
independent  of  pregnancy;  as  it  can  only  be  observed  by 
inspection,  it  is  not  always  available. 

8.  KiESTEiN  IN  THE  Urine. — When  the  urine  of  a  preg- 
nant woman  is  kept  for  some  days  (it  may  require  weeks)  at  a 
temperature  of  about  70°  F.,  a  flocculent  woolly-looking  cloud 
begins  to  form  in  the  centre  of  the  liquid,  which  gradually 
rises  to  the  surface,  like  a  pellicle  of  grease  on  cold  broth ; 
and,  later,  the  film  breaks  up  and  falls  to  the  bottom  of  the 
vessel.  This  is  kiestein.  It  occurs  from  the  eighth  week  to 
the  thirty-second,  or  thereabouts,  and  then  disappears.  It 
consists  of  a  "  proteine  substance,  triple  phosphates,  fungi,  and 
infiisoria  "  (Lusk),  so  often  seen  in  decomposed  urine,  and  is 
of  little  diagnostic  value,  inasmuch  as  it  occurs  in  the  urine  of 
men  and  non-pregnant  females. 

9.  Pigmentary  Deposits  in  the  Skin. — Besides  darken- 
ing of  the  areola  of  the  nipples  before  mentioned,  there  is 
occasionally  a  brown  areolous  blush  around  the  umbilicus, 
which  may  extend  along  the  median  line  to  the  pubes.  It 
varies  with  the  complexion  of  the  patient.  In  rare  instances 
the  color  covers  the  whole  abdomen,  and  cases  are  recorded  of 
its  spreading  over  the  entire  body. 

It  is  of  little  value  for  diagnostic  purposes. 

10.  Mental  and  Emotional  Phenomena. — A  marked 
change  of  temper  in  the  woman,  as  from  amiability  to  peevish- 
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ness,  from  cheerfulness  to  melancholy,  etc.,  or  exactly  opposite 
changes,  may  occur.  In  some  women  the  moral  sense  is  de- 
praved, or  elevated ;  and  intellectual  power  may  be  modified 
in  degree. 

These  signs  are  only  of  corroborative  use  in  diagnosis. 
They  are  generally  more  apparent  to  the  household  than  to 
the  physician. 

Additional  Signs. — The  following  additional  signs  may 
be  noted :  Toothache,  or  facial  neuralgia,  or  actual  caries  of 
the  teeth,  during  successive  pregnancies;  salivation  without 
mercury;  a  tendency  to  syncope  in  women  not  disposed  to 
faint  when  unimpregnated.  Some  women  date  impregnation, 
and  often  correctly,  from  unusual  gratification  during  a  par- 
ticular act  of  coition. 

The  introduction  of  a  clinical  thermometer  into  the  cervix 
uteri  is  said  to  indicate  an  elevation  of  temperature  (1°  or  2°) 
when  pregnancy  exists. 

None  of  these  indications  are  reliable. 

Signs  During  each  Month. — The  different  signs  recog- 
nizable during  the  different  lunar  months  may  assist  the  ob- 
stetrician in  judging  the  duration  of  an  existing  pregnancy 
and  probable  date  of  delivery.     They  are  as  follows : 

First  Imnar  Month, — Absent  menses.  Gastric  and  mam- 
mary signs  may,  rarely,  begin  thus  early.  Tip  of  cervix 
begins  to  soften  by  end  of  month.  Slit  of  the  os  more  cir- 
cular.    Uterus  sinks.     Umbilicus  depressed. 

Second  Month. — Mammary  and  gastric  signs  ummlly  begin. 
Uterus  sinks ;  hypogastrium  slightly  flat ;  umbilicus  depressed. 
Softening  of  cervix  extending  higher.  Menses  suppressed,  as 
during  remaining  months.     Hegar's  sign  perceptible. 

Third  Month,— ^d^trio,  symptoms  continue ;  mammary  signs 
increase.  Womb  still  sunken  ;  os  low  in  vagina ;  navel  still 
hollow ;  hypogastrium  still  flattened ;  progressive  softening  of 
OS  and  cervix.  At  end  of  this  month,  womb  begins  to  rise 
above  brim  of  pelvis,  with  consequent  higher  position  of 
cervix,  and  less  flattening  of  abdomen  and  sinking  of  navel. 

Fourth  Month,  —  Gastric  symptoms  commonly  subside. 
Breast  signs  further  develop.  Continued  ascent  of  uterus, 
hence  cervix  higher  in  vagina,  navel  less  hollow,  abdomen 
less  flat,  or  beginning  to  enlarge.     Fundus  uteri  by  end  of 
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this  month  is  two  inches  above  pubes.  Progressive  softening 
of  cervix.  Woman  may  "  feel  motion  "  toward  end  of  the 
month,  when  skilled  examiner  may  also  detect  ballottement 
and  intermittent  contractions.  Uterine  souffle  audible  by 
stethoscope.  Very  acute  hearers  claim  to  hear  heart-sounds 
— very  -unusual. 

Fifth  Month. — Breast  signs  increase.  The  **  secondary  are- 
ola "  appears.  Quickening  commonly  occurs.  Gastric  symp- 
toms entirely  relieved.  Ballottement  easily  recognized. 
Heart-sounds  audible.  Uterine  murmur.  Cervix  softer,  and 
apparent  shortening  begins.  Fundus  midway  between  pubes 
and  navel.  Abdomen  visibly  enlarged.  Umbilical  depression 
diminished. 

Siocth  Month. — Ballottement,  heart-sounds,  fcetal  motions, 
and  uterine  souffle  more  distinct.  Lower  half  of  vaginal 
cervix  softened.  External  os  may  just  admit  tip  of  finger  by 
end  of  this  month :  this  doubtftil  in  primipara,  though  just 
possible.  Breast  signs  and  "secondary  areola"  increased. 
Umbilical  depression  almost  effaced.  Uterine  tumor  distinct. 
Fundus  up  to,  or  just  above,  navel.  Apparent  shortening  of 
cervix  increased. 

Seventh  Month. — Ballottement  continues ;  auscultatory  signs 
still  more  audible.  Fundus  two  inches  above  umbilicus. 
Depression  of  navel  well-nigh  or  quite  effaced.  Vaginal  cer- 
vix apparently  reduced  one-half  in  length ;  lower  two-thirds 
of  it  softened.  Cervix  still  higher  in  vagina.  Breast  signs 
increased.    External  os  may  admit  finger-fip  even  in  primipara. 

Eighth  Month. — Ballottement  doubtftil ;  other  physical  signs 
more  audible.  Greater  part  of  cervix  soft,  and  "  apparent " 
shortening  increased.  Abdomen  distended,  and  distinctly 
pyriform  in  shape.  Umbilical  depression  gone.  Fundus 
midway  between  navel  and  ensiform  cartilage.  Os  higher, 
and  difficult  to  reach.  Breast  signs  increased ;  milk  may  be 
secreted  in  some  quantity  in  multiparse.  Umbilicus  may  begin 
to  protrude  toward  last  week. 

Ninth  Month. — Ballottement  absent;  other  physical  signs 
more  distinct.  Umbilicus  protrudes  beyond  surface  of  abdo- 
men. Fundus  still  higher  than  last  month.  External  os  will 
easily  admit  finger-tip ;  and  in  multiparse,  os  and  cervix  will 
admit  finger  to  feel  foetal  head  and  membranes.  Lips  of  os 
thick  and  soft,  and  apparent  shortening  of  cervix  rapidly 
progresses. 
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Tenth  Month, — Height  of  os  and  ftindus  and  prominence  of 
umbilicus  reach  their  maximum  about  middle  of  month,  and 
then  begin  to  lessen.  Cervix  uteri  obliterated  by  real  short- 
ening during  thirty-ninth  and  fortieth  week.  Lips  of  os,  in 
primiparse,  become  thinner ;  in  multiparse,  retain  more  thick- 
ness till  the  end.  Presenting  part  low  down.  Os  uteri  easily 
reached.  Physical  signs  distinct.  Symptoms  due  to  pressure 
disappear.  There  may  be  oedema  of  legs  and  genitals,  with 
pain  and  difficulty  in  walking. 

Differential  Diagnosis  of  Pregnancy.  From  Ovarian 
Tumors,  —  In  ovarian  tumors  (cystic  degeneration  of  the 
ovary)  the  positive  signs  of  pregnancy  are  absent ;  menstrua- 
tion generally  continues ;  there  is  fluctuation ;  history  of  tumor 
shows  it  to  be  of  longer  duration  than  pregnancy,  and  to  have 
begun  on  one  side  of  the  abdomen ;  cervix  uteri  not  softened ; 
womb  not  enlarged,  and  can  be  moved  without  moving  tumor ; 
or,  when  tumor  is  rolled  to  one  side  by  abdominal  palpation, 
cervix  uteri  does  not  participate  in  the  movement,  as  demon- 
strated per  vaginam.  When  the  tumor  is  large  there  is  ema- 
ciation, especially  of  the  face,  and  failure  of  the  general  health. 
Exceptions  to  be  borne  in  mind,  e.  g, : 

Pregnancy  and  ovarian  tumor  may  coexist,  when  abdominal 
palpation  will  reveal  two  tumors  of  different  consistency,  with 
a  possible  sulcus  between  them.  Diagnosis  difficult,  especially 
when  associated  with  dropsy  of  amnion  (excess  of  liquor  amnii). 
In  the  latter  fluctuation  is  more  superficial ;  cervix  uteri  en- 
larged and  softened;  womb  does  move  with  movement  of 
tumor.  After  having  decided  to  operate  for  ovarian  tumor, 
should  any  lingering  doubt  remain  as  to  pregnancy,  the  womb 
may  be  measured  by  the  uterine  sound,  or  the  os  dilated  to 
admit  examination  by  the  finger ;  or  aspiration  of  fluid  and 
its  subsequent  examination  resorted  to. 

Amniotic  fluid  contains —         Ovarian  fluid  contains — 

Epithelial  cells.  Epithelial  cells. 

Oil  globules.  Oil  globules. 

Albumen,  but   no  paral-  Granular ,   non  -  micleated 

bumen  or  metalbumen.  ovarian  cells,  which  be- 

Meconium  (?).  come  transparent,  hut  not 

Urinary  salts  (?).  larger,  by  acetic  acid. 
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Amniotic  fluid  contains —  Ovarian  fluid  contains- 


Sp.  gr.  1.005-1.010.  Paralbumen.' 

Reaction  alkaline.  Metalbumen.' 

Usually  clear  and  limpid.  Albumen. 

Lanugo  (?).  Cholesterine. 

(Those    marked  with    a  Sp.  gr.  1.018-1.024. 

note    of   interrogation  Usually  sticky  and  tena- 

are  fcetal  products,  oc-  cious. 

curring    only    late    in 

pregnancy.) 

From  Fibroid  Tumors  of  Uterus.  (Fibrous  tumors,  Fibro- 
mata.)— In  uterine  fibroids,  tumor  is  (comparatively)  harder 
and  more  inelastic ;  it  is  unsymmetrical  and  nodular  in  out- 
line; of  much  slower  growth  than  pregnant  womb;  is  ac- 
companied with  profuse  menstruation ;  cervix  not  softened, 
but  may  be  unevenly  enlarged.  Positive  signs  of  pregnancy 
absent. 

Rarely  fibroids  may  coexist  with  pregnancy.  Diagnosis: 
by  physical  signs  of  pregnancy  and  results  of  time.  Labor 
will  come  on,  and  may  terminate  naturally,  provided  tumor 
does  not  obstruct  pelvis. 

From  Distention  of  Uterus  due  to  Retained  Menses — Hcemato- 
metra. — In  retention  of  menses  there  is  a  history  of  pain  at 
the  menstrual  periods;  uterine  tumor  grows  by  sudden  en- 
largement at  each  period,  with  some  decline  in  size  afterward. 
Vaginal  examination  reveals  mechanical  obstruction,  either  in 
vagina  or  uterus,  preventing  egress  of  menses — this  may  be 
congenital,  or  acquired  as  result  of  inflammation,  adhesion, 
etc.  The  breast  signs  and  positive  signs  of  pregnancy  are 
absent. 

1  Dr.  Thomas  (Diseases  of  Women,  fifth  edition,  1880,  p.  687)  gives  the  following 
tests: 

1.  **  Test  far  ParcUbumen.  Leave  the  fluid  at  rest  in  a  cool  place,  filter  or  decant, 
and  thus  separate  sediment  from  supernatant  fluid.  Pass  a  stream  of  carbonic 
acid  gas  through  this  fluid,  and  instantly  a  precipitate  of  fine  flocculi  of  paral- 
bumen  will  occur  " 

2.  "Test  for  MetcUbumen.  Digest  another  portion  of  this  fluid  with  absolute 
alcohol  for  three  days.  Filter  ofif  the  precipitate  and  heat  with  distilled  water. 
Filter  again,  and  metalbumen  will  be  precipitated  by  sulphate  of  magnesia. 
Paralbumen  is  precipitated  from  this  fluid  by  a  few  drops  of  dilute  acetic  acid, 
and  redissolved  by  an  excess." 

[While  paralbumen,  as  Dr.  Thomas  states,  will  be  precipitated  by  carbonic 
acid  gas,  this  is  oulv  a  property  of  that  substance,  not  a  te^.  Liquor  amnii  con- 
tains an  organic  substance— a  form  of  globulin— which  is  also  precipitated  by 
carbonic  add  gas.— A.  F.  A.  K.] 
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From  Distention  of  Uterus  due  to  Gas — Physometra, — This  is 
really  a  tympanites  of  the  uterus.  The  gas,  retained  by  some 
obstruction  in  the  cervix,  is  due  to  decomposition  of  matters 
within  the  uterine  cavity.  Womb  enlarges  more  slowly,  and 
to  a  less  degree  than  in  pregnancy.  When  large  enough  to  be 
percussed,  it  is  resonant  When  lifted  with  the  finger,  per 
vaginam,  it  is  lighter  in  weight  than  its  size  would  indicate. 
Fetid  gas  may  escape  from  the  vagina.  Positive  signs  of 
pregnancy  absent. 

From  Distention  of  Uterus  due  to  Watery  Fluid — Hydro- 
m£tra, — The  fluid  accumulates  in  the  uterine  cavity,  owing  to 
obstruction  in  the  cervix.  Womb  seldom  larger  than  an  orange, 
and  grows  slowly.  Most  apt  to  occur  after  "  change  of  life." 
Fluctuation  may  be  detected.  Absence  of  positive  signs. 
Hydrometra  ana  physometra  are  extremely  rare. 

Frmn  Obesity, — In  enlargement  of  abdomen  from  fat,  other 
parts  of  the  body  are  enlarged ;  belly  is  soft  and  doughy  to 
touch,  and  without  any  central  (uterine)  tumor.  The  positive 
signs  of  pregnancy  and  most  of  the  signs  about  the  breasts, 
etc.,  are  absent.  The  cervix  uteri  remains  small  and  unsoft- 
ened. 

From  Abdominal  Dropsy  {Ascites). — In  dropsy  there  is  dis- 
tinct fluctuation  and  no  uterine  tumor.  Eesonance  on  per- 
cussion of  abdomen  changes  its  boundary  line  (horizontally) 
by  changing  position  of  woman,  owing  to  floating  of  intes- 
tines ;  cervix  uteri  unchanged ;  physical  signs  of  pregnancy 
absent. 

From  Amenorrhcea  associated  with  Congestive  Enlargement  of 
Cervix  Uteri, — This  is  accompanied  with  symptoms  of  uterine 
inflammation ;  backache ;  pains  in  the  hips,  abdomen,  etc. ; 
weight  in  perineum ;  difficulty  in  walking ;  and,  on  examina- 
tion, the  cervix  uteri  is  tender  to  the  touch.  Time  will  clear 
up  doubt.  If  pregnancy  exist,  enlargement  of  the  body  of 
the  womb  will  soon  declare  it. 

From  Pseudocyesis, — ^This  means  "  false  "  or  "  spurious  preg- 
nancy." Women  who  want  to  be  pregnant,  and  single  women 
having  reason  to  fear  pregnancy,  are  apt  to  imagine  them- 
selves endente  when  they  are  not. 

It  occurs  most  often  near  the  "  change  of  life,"  when  cessa- 
tion of  the  menses,  obesity,  and  various  sympathetic  phenom- 
ena appear  to  lend  color  to  the  false  impression.  There  are 
hysteria,  and  involuntary  projection  and  contraction  of  the 
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abdominal  walls,  simulating  the  enlarged  womb  and  foetal 
movements,  so-called  "  phantom  tumor.'* 

Diagnosis:  ansesthesia  by  ether  at  once  disperses  the  ab- 
dominal signs,  and  vaginal  examination  reveals  an  unchanged 
cervix  uteri,  and  an  empty,  unenlarged  uterus. 

From  Tympanites. — ^Tympanitic  distention  of  the  abdomen 
gives  tympanitic  resonance  on  percussion.  Physical  signs  of 
pregnancy  absent.  Uterus  not  enlarged.  Tympanites  and 
pregnancy  may  coexist.  Exclude  the  latter  by  making  con- 
tiniious  firm  pressure  upon  the  abdomen  during  several  suc- 
cessive respirations,  increasing  the  pressure  during  the  expira- 
tory acts,  until  the  examining  hands — one  placed  upon  the 
other — feel  the  spinal  column,  and  thus  demonstrate  the 
absence  of  any  intervening  enlarged  womb.  The  abdominal 
enlargement  of  pregnancy  is  chiefly  in  an  anterior-posterior 
direction  during  the  early  months — not  from  side  to  side — 
while  in  tympanitis  it  is  in  both  and  all  directions. 

Methods  and  Order  of  Examination.  —  In  examining  a 
woman  for  suspected  pregnancy,  the  order  of  sequence  in  the 
several  steps  of  the  examination  should  be  as  follows : 

1.  Oral  examination  as  to  history,  symptoms,  and  duration 
of  the  case. 

2.  Examination  by  (a)  inspection,  and  (6)  palpation  of 
breasts  and  nipples. 

3.  Examination  of  abdomen  by,  successively,  inspection, 
palpation,  percussion,  and  auscultation. 

4.  Vaginal  examination :  (a)  digital,  (6)  bi-manual,  (c)  by 
inspection  if  necessary. 

5.  Digital  examination,  per  rectum,  if  required. 


CHAPTEK    VIII. 

THE   DISEASES   OF   PREGNANCY. 

The  diseases  incident  to  pregnancy  are  numerous  and 
varied. 

Let  it  be  remembered  that  most  of  them  are  due  either,  1st, 
to  sympathy,  other  organs  being  disturbed  in  consequence  of 
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the  tremendous  changes  going  on  in  the  reproductive  system ; 
or,  2d,  to  pressure — ^the  mecnanical  pressure  of  the  gravid 
uterus  upon  neighboring  parts.  Sympathetic  disturbances 
predominate  during  the  earlier  months,  mechanical  disturb- 
ances during  the  later  ones. 

The  opposite  blood  conditions  of  anemia  and  plethora  also 
play  an  important  rdle  in  determining  the  character  and  treat- 
ment of  these  diseases. 

Again,  generally  speaking,  the  nervous  system  is  more  sus- 
ceptible to  impressions  durina  pregnancy  than  at  other  times. 

Finally,  some  of  the  pathological  conditions  to  be  studied 
are  simply  exaggerations  of  the  physiological  phenomena  ordi- 
narily numbered  with  the  usual  signs  of  pregnancy. 

To  anticipate  the  pathological  phenomena  of  pregnancy 
without  surprise,  we  have  only  to  recall  the  physiological 
changes  that  must  necessarily  take  place  with  every  gestation. 
Processes  oi  change — of  structural  evolution — whether  progres- 
sive or  retrogressive,  and  whether  occurring  in  man,  woman, 
or  child,  are  always  liable  to  be  interrupted  by  slight  disturb- 
ing causes,  and  thus  develop  pathological  phenomena  of  more 
or  less  gravity.  The  physiological  changes  incident  to  preg- 
nancy are  without  a  parallel,  both  in  their  degree,  their  num- 
ber, and  in  the  rapidity  with  which  they  occur.  In  a  few 
months  the  uterus  increases  in  size  (from  3  to  12  inches  in 
length;  from  li  to  9*  in  width)  ;  in  weight,  from  about  an 
ounce  to  about  two  pounds,  not  including  its  contents.  The 
capacity  of  its  cavity  is  enlarged  519  times  (Lusk,  after 
Krause).  The  area  of  its  external  surface  is  increased  from 
16  square  inches  to  339  square  inches.  All  of  its  tissues :  its 
muscles,  ligaments,  arteries,  veins,  lymphatics,  nerves,  and 
nerve-ganglia,  become  tremendously  hypertrophied.  Correla- 
tive changes  in  the  abdominal  walls,  and  in  the  position  of  the 
abdominal  viscera,  must  also  occur  to  accommodate  the  en- 
larged womb.  The  vagina  and  vulva  undergo  a  somewhat 
similar  hypertrophy,  though  less  pronounced.  Changes  also 
take  place  in  the  folds  of  peritoneum  and  connective  tissue  in 
the  pelvic  cavity,  as  well  as  in  the  ligaments,  cartilages,  and 
joints  of  the  pelvis  itself.  At  the  same  time  the  mammary 
glands  are  quietly  going  through  a  hypertrophic  evolution 
preparatory  to  lactation. 

With  these  local  phenomena  must  necessarily  take  place 
an  extensive  modification  in  the  general  system  of  the  woman, 

6* 
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especially  with  reference  to  the  general  nutrition.  She  pro- 
vides the  nutritive  pabulum  by  which  the  growing  organs  are 
sustained,  and  by  which  the  foetus,  with  its  appendages  and 
bag  of  waters,  is  built  up.  She  must  therefore  form  more 
blood,  digest  more  food,  and  increase  the  activity  of  her  ex- 
and  se-creting  organs.  The  extra  blood  must  be  properly 
circulated,  not  only  through  the  hypertrophied  vessels  of  the 
enlarged  reproductive  organs,  but  also  through  the  placenta ; 
hence,  in  pregnancy,  there  occurs,  normally,  hypertrophy  of 
the  left  ventricle  of  the  heart,  which  disappears  after  delivery. 
The  elimination  of  carbonic  acid  by  respiration  is  increased. 
In  short,  the  pregnant  woman  has  to  provide  nutriment,  to 
breathe,  to  circulate  blood,  to  secrete  and  excrete,  for  two 
individuals — herself  and  her  foetus. 

The  suspension  of  ovulation  and  menstruation  during  preg- 
nancy constitute  further  changes  of  fiinction,  which,  while 
natural  enough,  must  add  something  to  the  expenditure  of 
vital  force. 

With  these  varied  and  numerous  structural  and  fiinctional 
changes,  and  with  the  necessary  increase  of  work  imposed  on 
the  general  nutritive  system  of  the  pregnant  woman,  it  is 
scarcely  to  be  expected  that  gestation,  especially  in  women 
whose  lives  and  habits  are  artificial  and  unnatural  in  many 
respects,  should  be  altogether  latent  and  free  from  unpleasant 
symptoms,  if  indeed  it  be  unaccompanied  with  serious  disease. 
The  wonder  is  rather  the  other  way,  viz. :  that  suffering  is  not 
greater  and  diseases  more  frequent  and  severe  than  we  find 
them.  It  may  be  well  said :  to  breed  easily  is  a  good  test  of 
bodily  soundness. 

Classification  of  Diseases.  —  No  classification  of  the 
diseases  of  pregnancy  yet  devised  is  perfect :  all  are  arbitrary. 
For  convenience'  sake  we  may  group  the  several  affections  to 
be  considered  (confining  the  list  to  those  actually  due  to  preg- 
nancy) as  follows : 

1.  Diseases  of  the  Digestive  Organs : 

a.  Salivary  glands.  c.  Stomach. 

b.  Teeth.  d.  Intestines. 

2.  Diseases  of  the  Urinary  Organs : 

a.  Kidneys.  b.  Bladder. 
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3.  Diseases  of  Reproductive  Organs : 

a.  Uterus.  c.  Vulva. 

h.  Vagina.  rf.  Mammae. 

4.  Diseases  of  the  Circulatory  Organs : 

a.  Heart.  c.  Blood  changes. 

h.  Veins. 

5.  Diseases  of  the  Respiratory  Organs. 

6.  Diseases  of  the  Nervous  System. 

Salivation  of  Pregnancy.  Si/mptoms, — ^A  constant  drib- 
bling of  saliva,  day  and  night,  but  no  offensive  breath,  as 
in  mercurial  salivation.  Occurs  usually  during  the  early 
months,  but  may  continue  during  the  whole  of  pregnancy.  It 
varies  greatly  in  duration  as  well  as  in  degree.  Buccal  mucous 
membrane  may  be  red  and  tumid ;  the  submaxillary  and  par- 
otid glands  tender  and  enlarged.  The  water  of  the  saliva  is 
increased;  its  solids  diminished.  Ptyalin  may  be  deficient, 
and  digestion  consequently  impaired.  Occasionally  gingivitis 
occurs,  the  gums  being  red,  swollen,  tender,  sometimes  bleed- 
ing on  pressure  and  retracted  from  the  teeth,  which  become 
loose,  with  difficult  and  painftil  mastication. 

Prognosis  is  doubtfiil  as  to  cure  before  delivery,  but  no 
serious  consequences  need  be  apprehended  further  than 
anxiety  and  annoyance. 

Cause. — It  is  one  of  the  sympathetic  afiections.  The  sym- 
pathy between  the  salivary  glands  and  the  generative  system 
is  well  known  from  the  phenomena  of  mumps,  coition,  etc. 

Treatment. — By  gentle  saline  laxatives,  which  divert  the 
excessive  secretion  to  the  intestinal  glands,  and  by  astringent 
mouth  washes  of  tannin,  alum,  sulphate  of  zinc,  or  potassium 
chlorate.  Counter-irritation  by  tincture  of  iodine  or  small 
blisters  externally,  over  the  parotids.  Extract  of  belladonna 
(gr.  i,  three  times  a  day),  or  equivalent  doses  of  atropia,  may 
lessen  the  discharge.  Pilocarpin  (gr.  A^,  and  fluid  extract 
of  viburnum  have  been  recommended.  The  following  gargle 
may  be  used  two  or  three  times  a  day  : 

R.  Sodii  boracis  glycerini,  f  .?ij  ; 
Aquse  rosae,  vel  aquae,    f  ^vj.    M. 

Bromide  of  potassium  has  cured  some  cases  apparently.  Iron 
and  other  tonics,  with  generous  diet,  are  important.  No  treat- 
ment is  reliable. 
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Dental  Caries  and  Toothache. — That  pregnancy  actu- 
ally causes  the  teeth  to  decay  is  a  widespread  belief  among 
physicians  as  well  as  laymen :  hence  the  proverb,  "  for  every 
child  a  tooth."  It  has  been  ascribed  to  acidity  of  the  oral 
secretion  from  dyspepsia,  but  quite  as  likely  it  is  due  to  mal- 
nutrition of  the  teeth  from  certain  constituents  of  their  com- 
position having  been  appropriated  to  nutrition  of  the  embryo. 

Treatment — In  recommending  operative  procedures  upon 
carious  teeth  during  pregnancy,  the  degree  of  "  nervousness  " 
or  emotional  susceptibility  of  the  patient,  and  the  severity  of 
the  required  operation,  should  enable  the  physician  to  judge 
whether  the  mental  shock  or  physical  suffering  to  be  incurred 
would  be  likely  to  bring  on  abortion.  Conclusion  accord- 
ingly. 

In  case  no  operative  procedure  is  agreed  to,  a  dose  of  mor- 
phia may  be  administered  hypodermically  for  immediate  relief 
of  the  pain,  to  be  followed  by  anodynes,  and  quinine  in  full 
doses,  thus : 

R.  Quinae  sulph.  gr.  xxx; 

Morph.  sulph.  gr.  ss ; 

Extr.  belladonnse,  gr.  jss ; 

Acid,  sulph.  aromat.  q.  s.  ft.  pil.  vj. 
Sig,  —Take  one  every  four  hours. 

Other  remedies  are :  Fid.  ext.  gelsemium,  gtt.  iij-v,  three 
times  a  day,  until  slight  ptosis  occurs.  Croton-chloral,  gr. 
ij-v,  every  hour,  until  not  more  than  fifteen  grains  are  taken. 

Externally,  warm  applications  and  anodyne  liniments  (of 
camphor,  aconite,  laudanum,  chloroform,  etc.)  may  afford 
relief.  Neuralgia  of  the  face  {tic  douloureux)  requires  the 
same  remedies.  Faceache,  headache,  intercostal  neuralgia, 
and  other  forms  of  the  same  disease,  when  caused  by  anemia, 
require  iro7i,  to  which  arsenic  may  be  profitably  added,  as  in 
the  following  formula  from  Lusk : 

B .  Pulvis  ferri,  gr.  ij  ; 
Arsenic,  gr.  ^. 

To  be  taken  in  pill,  three  times  a  day,  and  continued  several 
weeks ;  or,  the 

Ferri  et  ^uinise  citras,  gr.  v ; 
Aquae,  3j. 

three  times  daily  at  meal  hours. 


DERANGEMENTS  OF  THE  STOMACH.  I33 

Derangements  of  the  Stomach  ;  Excessive  Vomiting. 
Symptoms. — Exaggeration  of  ordinary  "morning  sickness." 
Vomiting  increased  in  severity,  duration,  and  frequency. 
May  come  on  at  all  times,  day  and  night.  Ejected  matters 
contain,  successively,  food,  clear  mucus,  and  regurgitated  bile. 
May  be  severe  pain  in  stomach  from  continued  retching ;  apt 
to  continue  weeks,  or  even  months,  in  spite  of  treatment; 
then  follow :  conditvtional  symptoms,  fever,  emaciation,  rest- 
lessness, exhaustion,  and,  later,  fetid  breath;  dry,  brown 
tongue ;  feeble  and  frequent  pulse ;  night  sweats  and  insomnia. 
Still  later,  in  the  worst  cases,  vomiting  stops  (from  exhaustion 
of  reflex  power  of  spinal  cord),  and  nervous  symptoms  appear, 
viz.,  delirium,  stupor,  coma,  and  rarely,  very  rarely,  death. 

Prognosis. — Cases  apparently  hopeless  sometimes  "  turn  a 
comer,"  as  it  were,  and  end  in  recovery  when  it  is  least 
expected.  The  symptoms  may  stop  from  sudden  mental  emo- 
tion, or  the  occurrence  of  spontaneous  abortion ;  or,  again,  a 
new  medicine,  or  some  special  article  of  food  or  drink,  may 
succeed  after  many  others  have  failed.  The  gravity  of  the 
prognosis  increases  in  proportion  to  constitutional  symptoms 
and  failure  of  general  nutrition.  It  is  worse  in  those  cases 
complicated  with  some  gastric  or  intestinal  disease  previous  to 
pregnancy. 

Causes. — Most  cases  of  moderate  severity  may  be  attributed 
to  reflex  nervous  derangement,  just  as  vomiting  attends  dis- 
eases of  the  uterus.  Stretching  of  the  uterine  muscular  fibres 
by  the  growing  ovum ;  flexions  and  versions  of  the  womb ; 
inflammation  of  the  uterus,  either  of  its  body  or  neck — or  all 
of  these  combined,  may  constitute  etiological  factors.  Previ- 
ously existing  gastric  catarrh,  ulcer  or  cancer,  and  old  intes- 
tinal lesions  may  explain  some  of  the  grave  cases. 

Treaiment. — The  remedies  are  "legion."  When  some  fail 
others  must  be  tried.  What  will  cure  one  case  may  be  futile 
in  another. 

Diet. — Total  abstinence  from  food  or  drink  may  be  tried  for 
a  whole  day,  or  even  two  or  more  complete  days — a  mode  of 
treatment  easy  of  application  early,  not  so  lateTy  when  the 
patient  is  exhausted. 

Liquid  did,  in  small  quantities  frequently  repeated,  in 
preference  to  solids,  the  order  of  selection  as  follows : 

Milk ;  milk  with  soda-water ;  koumiss. 
Iced  milk. 
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Meat  soups ;  either 

Bee^        ■) 

Chicken,  >■  careftiUy  freed  from  grease. 

Mutton,    3 
Well-cooked  ferinaceous  liquids. 

Barley-water. 

Arrow-root. 

Rice-water. 

Corn-starch,  etc. 

Should  these  fail,  and  the  patient  avow  a  dedre  for  bacon 
and  cabbage,  pork  and  beans,  onions,  green  apples,  horse- 
radish, mustard,  or  any  other  apparently  unsuitable  article, 
give  it  to  her  as  an  experiment,  and  put  the  slops  aside. 

Eating  ordinary  "  pop-corn  "  will  sometimes  stop  it ;  so  will 
chewing  spruce  gum. 

Ice-cream,  cracked  ice,  ice-water,  and  water-ices  may  do 
good  service. 

Wake  the  patient  at  midnight,  or  in  the  early  morning 
hours,  and  give  her  (previously  prepared)  toast  and  coffee,  or 
an  eggy  then  quickly  put  out  tne  lights  and  leave  her  alone  to 
sleep  again.  Food  thus  given  may  be  retained  when  it  would 
be  rejected  at  other  times. 

Scraped  beef,  lean  and  raw,  spread  on  very  thin  bread,  is 
worthy  of  trial. 

In  cases  where  no  food  can  be  retained  and  the  general 
nutrition  begins  to  fail,  the  patient  may  be  sustained,  for 
weeks  together,  by  rectal  alimentation  alone.  Beef-tea  and 
other  animal  broths,  peptonized  milk,  white  of  egg  stirred  in 
water,  etc.,  in  quantities  of  four  or  five  ounces,  three  times  a 
day,  may  be  injected.  Tincture  of  opium,  or  potassic  bromide, 
or  brandy,  may  be  added  to  the  enemata,  as  circumstances 
may  require.  Diarrhoea  and  rectal  intolerance,  by  prevent- 
ing retention  of  the  injections,  may  exclude  the  use  of  this 
treatment. 

Medicinal  Remedies. — Of  the  various  medicines  used,  it  is 
impossible  to  say  which  will  suit  any  one  case.  For  conve- 
nience of  recollection  they  may  be  arranged  into  groups,  as 
follows : 

1.  Purgatives, — ^A  brisk  cathartic  pill,  or  laxative  enemata, 
until  bowels  are  freely  open  (especially  if  there  have  been  pre- 
vious constipation),  will  "  work  wonders"  in  relieving  emesis. 
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2.  Reflex  Sedatives  and  Anodynes, 

R.  Potass,  bromid.  gr.  x-xx,  in  some  aromatic  water  three  times 

a  day. 
B.  Chloral,  hydrat.  gr.  v  (a  small  dose),  given  in  solution,  every 

two  hours. 
B.  Pulv.  opii,  gr.  j,  given  in  a  single  pill  with  as  little  fluid  as 

possible.    Not  to  be  repeated. 

Should  the  stomach  reject  all  these, 

B .  Potass,  bromid.  3j ;  or 
B .  Chloral,  hydrat.  gr.  xx ;  or 
B.  Tinct.  opii,  f  3  ss, 

may  be  administered  in  a  nutritive  vehicle,  per  anum. 

Morphia — ^preferably  the  bimeconate — given  either  hypo- 
dermically  or  endermically  (sprinkled  on  a  blistered  surface). 

Anodyne  plasters  and  liniments,  or  ether  spray,  applied 
over  the  epigastrium;  also  counter-irritants,  e,  g.,  mustard, 
cantharidal  collodion,  or  blisters  of  Spanish  fly. 

3.  Alkalies. — ^Especially  suited  to  cases  of  acid  stomach, 
heartburn,  etc.  Give  aq.  calcis  §  ss  with  §  ss  of  milk,  and  re- 
peat every  fifteen  minutes ;  or  Vichy  water ;  or  magnesia  with 
milk ;  or  the  aromatic  spirits  of  ammonia  (dose  xx  drops)  in 
5j  of  some  aromatic  water ;  or  bicarbonate  of  soda. 

4.  Adds, — ^Lemon-juice,  orange-juice,  or  the  acid,  sulphuric, 
aromatic,  (dose  x-xx  drops)  in  5j  of  water.  Citric  acid 
{syrup,  addi  dtrid,  U.  S.  r,  f  g  ss).  Carbonic  acid  (gas),  as 
in  soda-water,  or  the  effervescing  draught  of  the  U.  S.  I^.,  etc. 
One  or  two  drops  of  the  dilute  hydrocyanic  acid  may  be  added 
to  the  latter. 

5.  Aromatic  Bitter  Tonics, — Tinct.  cardamom,  co.,  or  tinct. 
gentian  co.,  or  tinct.  cinchon.  co.,  or  tinct.  rhei  dulc.  (dose  of 
each  about  gj),  or  the  infiision  of  calumba  with  aromatic  sul- 
phuric acid. 

6.  Intoxicating  Drinks, — Champagne  ad  libitum,  French 
brandy,  sherry,  whiskey,  kirschwasser.  Either  may  be  tried 
in  suflScient  quantities  to  produce  slight  intoxication.  To  be 
resorted  to  only  after  a  trial  of  less  objectionable  methods  of 
treatment. 

7.  Unclassififed  Remedies, — Given  empirically : 

Bismuth  subnitrate,  dose  grs.  x-xx,  before  each  meal. 
Salicine,  grs.  v-x,  three  times  a  day. 
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Potass,  iodid.,  gr.  v,  three  times  a  day. 

Oxalate  of  cerium,  grs.  v  to  x,  before  meals. 

Vinum  ipecac,  gtt.  j  evenr  hour. 

Creosote,  gtt.  ii,  in  aq.  calcis  5  ss. 

Phosphate  of  lime,  gr.  xv-xx,  in  water,  three  times  a  day. 

Tinct.  iodinii  comp,  gtt.  x-xv,  diluted,  three  times  a  day. 

Fowler's  solution  of  arsenic,  gtt,  j,  three  times  a  day. 

Tinct  aconit.  rad.  gtt.  ij-iv,  three  times  a  day. 

Tinct.  nucis.  vom.  ^t.  x,  three  or  four  times  daily. 

Muriate  of  cocaine — three   per  cent,  solution— dose  gtt. 

x-xx. 
Pyroxilic  spirit  gtt.  x,  largely  diluted,  t.  i.  d. 

Still  other  remedies  may  be  necessary,  as  the  restoration. of 
a  displaced  or  flexed  uterus  and  its  support  by  a  pessary ;  in 
cases  of  inflamed  cervix  uteri  (or  even  when  no  such  inflam- 
mation exists)  pour  a  ten  per  cent,  solution  of  argentic  nitrate 
through  a  glass  speculum  into  the  vagina  until  the  vaginal 
portion  of  the  cervix  is  completely  submerged ;  let  it  remain 
ten  or  fifteen  minutes,  then  decant  it :  to  be  repeated  two  or 
three  times,  at  intervals  of  a  few  days.  Relief  is  sometimes 
obtained  by  applying  anodynes  to  the  cervix  and  vault  of  the 
vagina :  a  fifteen  per  cent,  solution  of  muriate  of  cocaine,  or 
the  extract  of  belladonna,  or  Battley's  sedative,  may  be  thus 
applied  with  a  probe  and  cotton  wool,  or  camel-hair  brush. 
Dilatation  of  the  os  and  cervix  uteri  with  the  finger  will 
sometimes  afford  immediate  relief,  but  care  must  be  taken  not 
to  produce  abortion  in  this  way  unintentionally. 

A  bag  of  cracked  ice  applied  to  the  cervical  or  dorsal  ver- 
tebrae for  half  an  hour,  two  or  three  times  a  day,  will  some- 
times stop  the  vomiting.  Pencilling  the  fauces  with  a  ten  per 
cent,  solution  of  muriate  of  cocaine  has  been  lately  suggested. 

The  (at  best,  unphysiological)  practice  of  coition  during 
pregnancy  is  probably  one  of  the  causes  of  this  vomiting,  and 
should  be  interdicted. 

Should  all  means  of  relief  fail  and  constitutional  symptoms 
of  a  grave  character  arise,  the  last  resort  may  be  adopted,  viz., 
the  induction  of  abortion  or  premature  labor ;  but  the  cases 
requiring  it  are  very  rare,  and  it  is  not  to  be  employed  without 
a  consultation  of  two  or  more  physicians. 

The  best  means  of  inducing  abortion  in  these  cases  is  by 
dilating  the  cervix  uteri  with  tents ;  but  as  moderate  dilata- 
tion with  the  finger,  as  just  stated,  will  often  stop  the  vomit- 
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ing,  this  should  first  be  done,  when,  if  the  vomiting  cease, 
further  dilatation  to  produce  abortion  will  be  unnecessary. 
This  mode  of  arresting  vomiting  was  discovered  accidentally 
by  Dr.  Copeman.     The  method  bears  his  name. 

Derangement  of  the  Intestine. — Constipation  is  very 
common.  Less  often  diarrhoea  occurs.  Constipation  is  a  sym- 
pathetic affection  during  the  early  months,  and  due  to  pressure 
of  the  enlarged  womb  during  the  later  ones. 

Treatment — During  the  early  months  mild  saline  laxatives, 
taken  largely  diluted  before  breakfast.  Ailer  their  action 
instruct  the  patient  to  visit  the  closet  daily  at  a  regular  hour, 
and  use  gentle  imissa^e  of  the  abdomen  while  there.  Oatmeal 
porridge,  and  brown  bread,  bran  bread,  or  commeal  bread. 
Cool  water  to  be  drunk  every  morning  before  breakfast,  and 
again  the  last  thing  at  night.  Grocer's  figs,  dates,  prunes,  or 
tamarinds  at  night  before  drinking  the  water.     For  Did  tea. 

During  the  later  months,  when  masses  of  scybala  are  liable 
to  accumulate,  castor  oil  with  tinct.  opii  may  be  given,  and 
injections  (daily  if  required,  at  a  regular  hour)  of  soap  and 
water ;  or  hot  water  and  glycerin,  equal  parts. 

Should  stronger  medicines  be  necessary,  either  early  or  late, 
manna  may  be  given,  or  extract  of  colocynth  with  extract  of 
belladonna,  or  an  occasional  blue  pill  with  soap  and  asafoetida ; 
or  a  teaspoonftil  of  compound  liquorice  powder  at  night ;  or 
B.  Ext.  colocynth.  co.,  gr.  ij,  pulv.  rhei,  gr.  j,  ext.  belladonnse, 
gr.  },  ext.  hyoscyami,  gr.  ss,  in  pill,  at  bedtime. 

Impacted  fecal  masses  sometimes  require  removal  by  me- 
chanical means  and  solvent  enemata. 

For  chronic  constipation  direct  massage  in  the  closet,  thus : 
When  seated,  let  the  patient  place  her  arms  "  a  kimbo,"  the 
thumbs  directed  backward  and  plunged  into  the  space  on  each 
side  of  the  lumbar  spine  below  the  ribs,  while  the  hands  are 
spread  out  below  the  ribs  laterally,  and  so  moved  about  in  a 
circle  round  the  body,  the  ends  of  the  thumbs  and  fingers 
making  intermittent  pressure. 

DiARRHCEA. — If  it  have  been  preceded  by  constipation,  and 
the  evacuations  contain  but  little  fecal  matter,  and  consist 
chiefly  of  mucus,  give  a  gentle  laxative  of  castor  oil  and 
laudanum,  or  a  dose  of  solution  of  citrate  of  magnesia  to 
cleanse  the  bowel. 
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After  being  sure  that  no  accumulation  in  the  bowel  remains, 
and  in  cases  where  none  originally  existed,  give  vegetable 
astringents  with  opiates,  ex,  gr,,  the  tinctures  of  kino,  catechu, 
or  krameria  (dose  of  either  3  j),  with  tinct.  opii  gtt.  x,  in  S  ss 
of  mist,  creta,  three  times  a  day.  Or  pills  containing  acetate 
of  lead,  opium,  and  ipecac  may  be  prescribed,  or  syrup  of 
rhubarb  with  bicarbonate  of  soda. 

In  addition  enjoin  muscular  rest  and  the  recumbent  posture ; 
mustard,  followed  by  warm  cataplasms  to  the  abdomen,  and 
milk  diet  with  well-cooked  rice-flour,  arrowroot,  or  corn-starch 
etc. 

The  occurrence  of  diarrhoea  during  pregnancy  must  not 
be  neglected.  Unless  checked,  it  may  lead  to  abortion  or 
premature  delivery.  It  should  be  treated  with  great  care, 
especially  if  accompanied  with  tenesmus  or  other  signs  of 
enteritis. 

Diseases  of  the  Kidney  and  Bladder.  Albumin- 
uria.— The  frequency  with  which  albumen  occurs  in  the 
urine  of  pregnant  women  has  been  variously  estimated  at 
from  two  to  twenty  per  cent. 

It  may  exist  when  slight  in  degree,  and  especially  if  only 
during  the  later  months,  without  any  marked  ill  health,  or 
without  being  suspected  imless  the  urine  be  tested;  but  in 
other  cases  where  the  quantity  of  albumen  is  great,  and  begins 
to  appear  early  in  the  pregnancy,  the  prognosis  may  be  of  the 
gravest  character. 

Etiology  and  Pathology,  Nothing  is  more  unsettled  than 
the  causes  and  pathology  of  the  renal  troubles  of  pregnancy. 
Albuminuria  is  only  a  sympUmij  which  may  or  may  not  be 
attended  with  structural  lesion  of  the  kidney.  All  known 
lesions  of  the  kidney — every  variety  of  nephritis — may  occur 
in  pregnant  women  as  in  other  persons.  In  some  women  renal 
disease  is  present  when  gestation  begins.  While  some  cases 
are  thus  accounted  for,  there  are  others  in  which  renal  disease 
only  begins  during  pregnancy  and  disappears  after  delivery. 
It  is  these  last  that  are  difficult  to  explain.  That  the  morbid 
conditions  observed  are  in  some  way  produced  by  pregnancy 
cannot  be  doubted,  and  that  previously  existing  renal  disease 
is  made  worse  by  gestation  is  equally  true.  Theoretical  ex- 
planations that  explain  some  cases  fail  to  explain  others.  The 
etiological  factors  probably  vary  in  kind  and  number  in  dif- 
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ferent  cases.     Some  of  these  factors  (the  relative  potency  and 
frequency  of  which  it  is  difficult  to  define)  are  as  follows : 

1.  Obstruction  to  the  ureters  owing  to  their  being 
"stretched,  flexed,  distorted,  or  compressed"  by  the  gravid 
uterus. 

2.  Sudden  hypersemia  of  the  kidneys,  produced  by  cold  and 
consequent  suppression  of  perspiration. 

3.  Increased  fiinctional  activity  of  the  kidneys  required 
during  pregnancy  to  excrete  waste  products  of  the  foetus. 

4.  Increased  blood  pressure  in  vessels  of  kidney  from  gen- 
eral  arterial  tension  throughout  the  body,  owing  to  cardiac  hy- 
pertrophy (physiological  hypertrophy  of  left  ventricle)  incident 
to  pregnancy. 

5.  Mechanical  pressure  of  the  gravid  uterus  upon  bloodves- 
sels— either  veins,  arteries,  or  both — so  as  to  disturb  the  renal 
circulation. 

6.  General  increase  in  intra-abdominal  pressure  owing  to 
tension  produced  by  expanding  pregnant  uterus,  and  produc- 
ing venous  stasis  in  the  kidneys. 

7.  Reflex  vasomotor  spasm  of  the  renal  arteries  (and  conse- 
quent renal  anaemia)  originating  peripherally  from  the  uterus. 

8.  The  alleged  hydrsemic  condition  of  the  blood  incident  to 
pregnancy. 

9.  Anomalous  distribution  of  large  bloodvessels  in  the  ab- 
dominal cavity,  such  ectopic  bloodvessels  being  more  liable  to 
mechanical  pressure  by  gravid  uterus  than  vessels  normally 
distributed. 

None  of  these  views  have  been  conclusively  proved ;  most 
probably  a  plurality  of  etiological  factors  act  conjointly. 

The  lesions  of  the  kidney  vary,  depending  largely  upon  the 
existence  or  non-existence  of  structural  changes  prior  to  ges- 
tation. The  evidences  of  nephritis,  acute  or  chronic,  intersti- 
tial or  parenchymatous,  may  or  may  not  be  present. 

Symptoms  and  Diagnosis. — The  urine  of  every  pregnant 
woman  should  be  examined  at  short  intervals,  especially  late 
in  pregnancy,  both  chemically  and  microscopically,  for  evi- 
dences of  kidney  disease.  Albumin  is  detected  by  boiling  the 
urine,  which  coagulates  the  albumin,  as  does  also  nitric  acid ; 
but  heat  will  give  a  precipitate  resembling  that  of  albumin  if 
phosphates  be  present ;  this,  however,  is  immediately  redis- 
solved  by  nitric  acid.  The  amount  of  albuminous  precipitate 
may  vary  from  a  barely  perceptible  opalescence  to  apparent 
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complete  solidification.  Albumin  is  not  always  continuously 
present :  it  may  be  absent  one  day  and  appear  the  next,  or 
vice  versa — hence  the  examination  sliould  be  repeated. 

Examined  microscopically  the  urine  exhibits  renal  epithe- 
lium cells,  tube-casts — either  hyaline,  epithelial,  or  fatty — and 
perhaps  red  blood-corpuscles,  the  presence,  number,  or  absence 
of  these  elements  varying  with  the  kind  and  stage  of  kidney 
lesion.     Casts  may  be  present  without  albumin,  and  vice  versa. 

Should  albumin  appear  early  in  pregnancy,  and  in  sufficient 
quantity  to  constitute  a  serious  case,  the  following  symptoms 
may  be  successively  anticipated : 

Anasarca,  beginning  usually  in  the  lower  limbs,  but  if  the 
kidneys  be  seriously  implicated  dropsical  puffiness  of  the  face 
and  hands  may  occur  first;  it  may  extend  over  the  entire  body 
and  also  to  the  serous  cavities. 

The  urine  becomes  high-colored  (dark,  or  smoky-brown, 
from  admixture  with  blood),  diminished  in  quantity,  or  it  may 
be  partially,  or  suddenly  and  completely  suppressed.  What 
little  is  obtained  is  composed  largely  of  albumin  and  shows 
an  abundance  of  tube-casts,  blood-corpuscles,  etc.,  under  the 
microscope. 

Nervous  symptoms. — The  kidneys  failing  in  their  ftinction, 
urea  begins  to  accumulate  in  the  blood  and  poison  the  nerve 
centres ;  hence  occur  headache,  vertigo,  nausea,  and  vomiting ; 
derangement  of  special  senses — impaired  sight,  hearing,  etc. ; 
the  breath  and  perspiration  may  have  an  ammoniacal,  urinous 
odor.     Unless  relieved,  these  symptoms  terminate  in 

Urcemic  convulsions  (so-called  "eclampsia,"  spasms) ;  followed 
by  stupor,  going  on  to  complete  coma,  perhaps  death.  (For 
phenomena  of  eclampsia  see  Chapter  XXXIlI.) 

Premature  delivery  may  occur,  or  if  the  case  reach  fiiU  term 
convulsions  may  be  looked  for  during  labor. 

After  delivery  the  convulsions  may  cease  and  the  patient 
recover ;  or,  aftier  partial  recovery,  the  woman  may  die  later 
from  chronic  Bright's  disease ;  or  remain  more  or  less  disable<l 
from  paralysis  or  mental  derangement. 

Prognosis. — Conditions  rendering  labor  difficult ;  the  abun- 
dant occurrence  of  tube-casts  and  extensive  dropsy,  especially 
of  the  face  and  hands  early  in  pregnancy ;  together  with  indi- 
cations of  uraemia — all  augur  unfavorably. 

The  late  appearance  of  symptoms,  dropsy  confined  to  the 
lower  extremities,  ursemic  symptoms  not  impending,  and  the 
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probabilities  of  an  easy  labor,  augur  less  danger,  especially  if 
the  albumin  be  small  in  quantity  and  tube-casts  are  wanting, 
or  few  in  number,  and  the  urine  is  not  suppressed. 

Treatment — Purgatives  to  produce  watery  stools  and  thus 
promote  excretion  &om  the  bowels  to  relieve  the  disabled  kid- 
neys. Give  pulv.  jalap,  co.  ^ss  (the  compound  contains  two- 
thirds  cream  of  tartar  (potass,  bitartrate),  and  one-third 
powdered  jalap).  Repeat,  if  necessary,  and  keep  up  a  free 
action  of  the  oowels  with  salines  given  daily,  especially  po- 
tass, bitart.  Jss — Jj  a  day.  In  bad  cases  with  symptoms  of 
impending  uraemia,  elaterium  may  be  given,  but  with  care  to 
avoid  exhaustion  and  production  of  premature  labor  by  its 
drastic  effects. 

B . — ^Triturat.  elaterini,  gr.  ss. 

Extract,  hyoscyni,  gr.  j. 

01.  caryophylli,  gt.j.     M. 
Sig. — For  one  dose. 

Of  equal  importance  with  purgation  is  promotion  of  the 
secretion  of  the  shin,  preferably  by  the  hot  water  or  vapor 
bath.  Submerge  the  patient,  all  but  the  head,  in  bath-tub  of 
hot  water — 102°  F. — covered  with  a  blanket.  Let  her  so 
remain  thirty  minutes,  the  temperature  of  the  water  being 
gradually  increased  to  110°  F.  On  removal  from  the  bath 
wrap  the  patient  in  a  hot  sheet,  place  her  in  bed  between  thick 
woollen  blankets,  and  covered  up  all  but  the  face.  During  the 
bath  cold  wet  cloths  may  be  applied  to  the  head-  to  relieve 
headache,  etc. ;  water  drank  freely  to  promote  diaphoresis, 
and  a  glass  of  wine  given  if  faintness  occur.  Guard  against 
exposure  while  cooling  off,  rising  from  bed,  and  dressing. 
Bath  may  be  repeated  once  or  twice  daily.  It  has  one  draw- 
back, viz. :  the  liability  to  bring  on  uterine  contraction  and 
labor.     Chloral  and  the  bromides  may  prevent  this. 

When  the  water-bath  is  not  available  use  the  hot-air  bath, 
thus :  place  a  spirit  lamp  on  the  floor  near  the  bed ;  over  it 
arrange  a  large  tin  funnel,  the  long  bent  beak  of  which,  placed 
beneath  the  bedclothes,  conducts  the  hot  air  to  the  space  occu- 
pied by  the  patient.  It  may  be  continued  half  an  hour,  and 
repeated  daily. 

The  use  of  jaborandi  and  pilocarpine  as  diaphoretics  is  not 
advisable  from  their  liability  to  depress  the  heart's  action,  pro- 
duce pulmonary  oedema,  and  bring  on  labor. 
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Lessen  congestion  of  the  kidneys  and  promote  their  secre- 
tion by  extensive  dry  cupping  with  tumbler  glasses,  or  large 
cups,  over  the  loins,  followed  by  the  application  of  sinapisms 
to  the  same  part,  and  then  hot  poultices  constantly  applied. 

The  woman  may  be  placed  in  the  knee-chest  posture  or  in 
the  Sims  position,  to  reduce  the  pressure  of  the  gravid  uterus 
and  throw  its  weight  forward  toward  the  abdominal  wall,  and 
away  from  the  pelvic  brim. 

Diuretics :  Preferably  potass,  bitart.  with  in^ion  of  digi- 
talis, or  the  acetate  of  potass,  with  colchicum. 

Beware  of  indigestible  or  solid  food.  A  milk  diet  is  bed  of 
any.  Limit,  or  prohibit  meat.  Give  Vichy,  Poland,  or  Buf- 
falo lithia  water  freely. 

The  treatment  must  be  modified  according  as  the  patient  is 
anaemic  or  plethoric.  If  anaemic  give  iron — the  tinct.  fer. 
chlo.  with  tr.  digitalis — or  the  tartrate  of  iron  and  potassa 
with  cream  of  tartar  in  solution  ;  or  the  liq.  ferri  et  ammonii 
acetatis  (Basham's  mixture),  gss,  to  each  dose  of  which  one 
or  two  drops  of  fld,  extract  of  digitalis  may  be  added.  If  ple- 
thoric, wet  cupping  over  kidneys  or  bloodletting  by  venesec- 
tion carefiiUy,  and  abstemious  diet. 

Under  the  supposition  that  retained  urea  breaks  up  into 
ammonium  carbonate,  benzoic  acid  has  been  given  with  a 
view  to  produce  an  innocuous  ammonium  benzoate.  It  is  of 
doubtful  efficacy.  Dose,  five  to  ten  grains,  three  or  four  times 
a  day,  in  solution. 

Should  the  symptoms  grow  worse  in  spite  of  treatment,  and 
involvement  oi  the  nervous  centres  be  indicated  by  disordered 
senses,  convulsions,  etc.,  premature  delivery,  if  it  do  not  take 

Elace  spontaneously  (which  is  not  unusual),  may  be  induced 
y  catheterism  of  tne  uterus,  tent,  and  dilators.    (See  Chapter 
XXIII.) 

Convulsions  occurring  during  labor — whether  the  latter  be 
premature  or  otherwise — and  whether  spontaneous  or  induced, 
as  a  rule,  call  for  speedy  delivery  and  the  administration  of 
chloral,  morphia,  bromide  of  potassium,  anaesthetics,  etc.,  as 
set  down  in  Chapter  XXXIII. 

Diabetes.  (Mellituria.  Glycosuria.) — Sugar  may  be 
found  in  the  urine  of  pregnant  women  without  any  symptoms 
of  ill  health,  and  disappear  after  delivery,  or  after  lactation. 
This  so-called  "physiological  glycosuria"  is  of  frequent  occur- 
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rence.  Again,  women  who  are  already  the  subject  of  diabetes 
may  become  pregnant,  and  the  pregnancy  go  on  to  term  with- 
out any  necessary  apparent  interference. 

But  diabetes  complicating  pregnancy  may  be  serious,  or 
even  fatal  to  both  mother  and  child.  These  cases  are  very 
rare,  especially  so  in  primiparse.  The  child  sometimes  dies 
before  birth  (during  the  latter  months  of  pregnancy),  or  soon 
afterward.  The  maternal  deaths,  thus  far  noted,  have  occurred 
after  delivery,  or  premature  labor. 

Diagnosis,  —  Detect  sugar  by  chemical  tests  (Trommer's, 
Fehling's,  Moore's,  etc.).  The  womb  may  be  over-large  from 
dropsy  of  the  amnion,  or  from  the  child  being  enormous  in 
size,  owing  to  dropsical  infiltration.  Liability  to  abortion  or 
premature  delivery.     Pruritus  of  the  vulva  is  apt  to  occur. 

Treatment — ^The  dietetic  and  medicinal  means  employed 
for  diabetes  without  pregnancy.  Should  these  fail,  the  ques- 
tion of  inducing  premature  labor  must  be  considered  as  a  last 
resort. 

Bladder. — Irritability  of  this  organ  is  indicated  by  fre- 
quent desire  to  micturate.  It  occurs  as  a  sympathetic  affection 
during  the  early  months,  causing  distress  and  sometimes  dis- 
turbing rest  at  night. 

Treatment — B&nd  mucilaginous  drinks  (flaxseed-tea,  etc.), 
inftisions  of  buchu,  uva  ursi,  or  triticum  repens,  combined  (if 
the  urine  be  over-acid)  with  potass,  bicarb,  or  liq.  potassse. 
Balsam  of  copaiba  and  tinct.  belladonna  internally  may  be 
tried. 

The  following  is  an  efficient  and  convenient  remedy : 

B. — Fid.  extr.  buchu, 

Tinct.  opii  camph.,  aa  fjj.    M. 
Sig, — Teaspoonful  every  three  or  four  hours. 

Anodynes,  preferably  in  the  form  of  rectal  suppositories  of 
morphia  or  atropia. 

Irritation  of  the  bladder  may  occur  later  from  pressure  of 
the  gravid  uterus.  The  symptom  is  exaggerated  by  uterine 
displacements,  by  cross  presentations  of  the  foetus,  and  by  con- 
genital hydrocephalus  increasing  the  size  of  the  child's  head. 
There  are  frequent  and  painftil  acts  of  micturition.  Inability 
ftilly  to  empty  the  bladder,  or  complete  retention,  may  occur. 
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Treatment. — Be  sure,  in  the  first  place,  that  the  bladder  is 
completely  emptied.  If  in  doubt,  use  a  male  elastic  catheter, 
and  repeat  it  as  often  as  may  be  necessary.  Restore  the  womb 
if  displaced.  The  knee-elbow  position  may  enable  the  patient 
to  empty  the  bladder.  If  the  child  be  crosswise  in  the  womb, 
correct  the  malposition  Iw  external  manipulation.  (See  "  Ex- 
ternal Version  in  Cross  Presentations,"  Chapter  XVIII.)  A 
wide  bandage  round  the  abdomen  will  sometimes  afford  relief 
by  supporting  the  uterus,  and  pushing  it  back  and  away  from 
the  bladder.  Be  sure  to  keep  the  bowels  free  from  fecal  accu- 
mulation, so  as  to  leave  more  room  in  the  pelvis  for  the  uterus 
and  bladder. 

Incontinence  of  Urine. — The  urine  dribbles  away  in 
elderly  women  who  have  had  many  children.  Treatment: 
the  abdominal  belt,  tinct.  cantharadis,  gtt.  v  in  Jj  of  flaxseed- 
tea,  three  times  daily.  Frequent  ablutions  and  simple  oint- 
ments are  required  to  prevent  or  relieve  excoriations  of  the 
skin.  Small  and  frequent  discharges  of  urine  are  often  asso- 
ciated with  over-distention  of  the  bladder  and  paralysis  of  its 
walk.  When  this  is  suspected,  examine  for  bladder  tumor 
above  pubes  and  use  catheter. 

Involuntary  discharges  of  urine  during  coughing,  laughing, 
sneezing,  etc.,  may  be  relieved  by  tr.  fer.  chlorid.,  tr.  nux. 
vom.,  or  tr.  belladonnse. 

Affections  of  the  Reproductive  Organs.  Prolapsus 
Uteri  (falling  of  the  womb)  during  Pregnancy. — It 
usually  rights  itself  when  the  womb  rises  during  the  third  or 
fourth  month,  but,  failing  in  this,  the  condition  may  become 
serious  from  the  growing  uterus  getting  jammed  between  the 
bony  walls  of  the  pelvis  and  pressing  upon  the  bladder  and 
rectum,  or  leading  to  abortion. 

Treatment. — Rest  in  the  recumbent  posture,  with  the  hips 
elevated  on  pillows,  pushing  up  the  uterus  by  gentle  manipu- 
lation, and,  if  imperatively  necessary  to  keep  it  there,  pessa- 
ries. Continue  treatment  until  uterus  gets  large  enough  to 
remain  above  the  pelvic  brim.  Should  impaction  occur  and 
obstruct  discharge  of  rectum  or  bladder,  the  induction  of 
abortion  may  become  a  necessary  resort  to  save  the  woman's 
Ufe. 
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Retrovebsion  op  Uterus. — The  fundus  of  the  organ  falls 
over  backward,  while  the  cervix  is  tilted  upward  and  forward, 
toward  or  over  the  pubes. 

Symptoms. — Pain  in  the  back,  numbness  or  pricking  or 
uDsteadineaa  in  the  lower  limbs,  and  difficult  or  very  painful 
defecation  and  micturition.  The  diagnosis  is  made  on  finding 
the  fundus  uteri  in  its  malposition  by  a  digital  examination 
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per  vaginam,  while  the  os  and  neck  are  tilted  high  up  toward 
the  pubes. 

Prognims. — Usually  favorable  from  gradual  spontaneous 
replacement  as  the  womb  increases  in  size,  but  serious  or 
fatal  consequences  may  arise  from  impaction  of  the  growing 
organ  (as  in  prolapsus)  If  it  be  not  replaced  during  the  earlier 


Treatment  must  not  be  delayed.  Empty  the  bladder  by  a 
male  elastic  catheter.  If  this  be  impossible,  aspirate  the  blad- 
der.   Empty  the  rectum.    Place  the  woman  in  the  knee-elbow 
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position,  and  restore  the  organ  by  gentle  digital  pressure  either 
by  vagina  or  rectum,  or  both  conjointly. 

Should  manipulation  fail,  make  gentle  prolonged  pressure 
by  distending  a  soft-rubber  bag  in  the  vagina,  or  a  Barnes's 
dilatur  in  the  rectum,  the  pressure  thus  induced  being  kept  up 
for  several  hours.  After  replacement  a  Hodge  pessary  may 
be  required  to  retain  the  womb  in  its  normal  position. 

Should  all  means  fail  to  get  the  fundus  above  the  sacral 
promontory,  abortion  or  premature  delivery  may  be  required 
to  save  the  woman's  life. 

Fig.  59,  page  145,  from  Leishmau  (after  Schultze),  shows 
retroversion  of  gravid  womb  at  about  twelfth  week,  with  re- 
tention of  urine  and  enormous  distention  of  bladder,  owing  to 
the  urethra  being  drag^;ed  up  and  compressed  by  the  displaced 
cervix  uteri. 


week.    (Schultze.) 


Retroversion   of  the  uterus  is  frequently  associated  with 
some  degree  of  Ktio-fiexmi — a  bendmg  of  the  axis  of  the 
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womb,  in  which  the  os  externum  and  vaginal  portion  of  the 
cervix  appear  to  maintain  their  normal  position,  while  the 
fundus  ifl  Dent  backward  toward  the  sacrum  (Fig.  60)  ;  but 
the  disaatroua  results  arc  the  same  as  in  simple  retroversion : 
BO  is  the  treatment. 

In  the  case  of  retroflexion  it  occasionally  happens  that  the 
womb  becomes  dilated  into  a  sort  of  double  sac,  one  pouch  of 
it  being  above,  and  the  other  below  the  pelvic  brim,  as  shown 


in  Fig.  61,  from  Dr.  Barnes'  work.  Impaction,  and  danger- 
ous pressure  upon  bladder,  etc.,  in  the  pelvic  cavity,  are  thus 
relieved.  Both  pouches  may  also  rise  above  the  brim  spon- 
taneously as  pregnancy  proceeds,  and  the  gestation  reach  fiill 
term ;  or,  the  lower  poucu  remaining  in  the  pelvic  cavity,  fiill 
term  may  still  be  attained,  but  delivery  is  impossible  owmg  to 
displacement  of  the  os  above  pubis,  and  occupation  of  the  pelvic 
cavity  by  the  lower  pouch,  unless  the  latter  be  pushed  up  by 
manual  pressure  per  vaginam  and  the  os  uteri  brought  down. 
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which  is  the  proper  treatment,  both  during  pregnancy  and 
labor.  Should  this  method  fail,  the  last  resort  is  vaginal  hys- 
terotomy and  extraction  of  the  child  through  the  incision. 

Anteversion  of  Uterus. — Since  the  anterior  pelvic  wall 
is  only  one-third  as  deep  as  the  posterior  one,  there  is  far  less 
difficulty  in  the  ftindus  uteri  getting  above  the  brim  when  it 
is  displaced  anteriorly  (anteversion)  than  when  retroversion 
occurs.  But  when  above  the  brim  the  womb  may  still  remain 
anteverted  and  press  upon  the  bladder,  as  occurs  chiefly  in 
deformed  women  (pelvic  deformity),  or  in  cases  of  ventral 
hernia,  or  in  those  whose  abdominal  walls  have  become  relaxed 
and  pendulous  from  frequent  childbearing. 

Treatment — Rest  on  the  back ;  abdominal  support  to  the 
flabby  belly  by  a  wide  bandage ;  and  a  catheter  (male  elastic 
always  during  pregnancy)  if  necessary  to  empty  the  bladder. 

Anteflexion  of  the  womb — bending  of  the  uterus  so  that 
the  ftindus  and  body  are  curved  forward  toward  the  bladder 
and  pubes — may  or  may  not  be  associated  with  anteversion, 
just  described.  It  is  apt  to  occur  in  women  whose  uteri  were 
anteflexed  before  pregnancy  began.  Rarely  the  ftindus  rrmy 
become  locked  behind  the  pubes,  but  it  is  far  more  easily  re- 
placed than  retroflexion,  the  pubic  bones  offering  no  projecting 
promontory  like  that  of  the  sacrum. 

The  symptoms  are :  irritable  bladder,  frequent  micturition, 
increased  by  walking  and  sitting,  mitigated  by  recumbency. 
Vomiting  excessive  and  troublesome.  Pain  in  the  hypogastric 
region  or  pelvic  cavity.  Abortion  may  occur,  if  the  organ  do 
not  right  itself.  Vaginal  examination  reveals  the  os  uteri  far 
back,  and  the  ftindus,  as  a  hard  tumor,  felt  through  anterior 
varinal  wall. 

Treatment — Rest  in  bed  on  the  back.  Replace  the  womb 
by  digital  pressure  per  vaginam,  or  by  elastic  bag  as  for  retro- 
version cases.  A  pessary  may,  rarely,  be  required  to  maintain 
the  womb  in  its  restored  position. 

Leucorrhcea,  or  "  Whites." — It  consists  of  an  excessive 
discharge  of  mucus  from  the  vaginal  canal.  It  is  liable  to 
irritate  the  vulva  and  produce  itching  and  excoriation.  Con- 
dylomata may  exist,  or  granular  papillary  projections  consti- 
tuting granular  vaginitis.     Generally  the  disease  is  simply  a 
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hypersecretion,  due  to  congestion  of  the  vaginal  wall  or  cervix 
uteri.     It  may  be  due  to  gonorrhoea  or  to  endo-cervicitis. 

Treatment — Avoid  the  use  of  injections  for  fear  of  produc- 
ing abortion.  Frequent  tepid  emollient  ablutions  are  indis- 
pensable for  cleanliness,  and  to  prevent  excoriations,  etc. 
Laxatives  to  prevent  constipation.  If  the  discharge  be  suffi- 
ciently proftise  to  require  moderating  by  astringents,  use  vaginal 
suppositories  of  tannin,  alum,  etc. 

B. — Acid,  tannic.  3j  ; 
01.  theobrom.  q.  s. 
Fiat,  suppos.  no.  vi.     Use  one  twice  daily. 

A  muslin  bag,  large  enough  to  contain  twenty  grains  each 
of  alum  and  bismuth  subnitrate,  may  be  introduced  dry  into 
the  upper  part  of  the  vagina,  and  withdrawn  by  its  attached 
string  after  twelve  hours. 

In  gonorrhoeal  cases  apply  a  2  per  cent,  solution  of  argentic 
nitrate  to  every  part  of  vaginal  mucous  membrane,  with  brush, 
through  speculum,  daily.  Keep  the  parts  clean  with  mild 
bichloride  of  mercury  lotion. 

Pruritus  Vulvae. — Intense  itching  of  the  vulva  is  of  fre- 
quent occurrence  during  pregnancy.  There  is  an  irresistible 
desire  to  rub  the  parts,  sometimes  even  during  sleep,  which 
may  lead  to  excoriation,  scabbing,  ulceration,  etc.  Itching 
may  extend  over  thighs,  abdomen,  and  other  parts  of  the  body. 

Treatment, — Frequent  tepid  emollient  ablutions.  Dust  the 
vulva  afterward  with  starch  powder  four  parts,  to  pulv.  cam- 
phor one  part ;  or  powdered  zinci  oxid.  Other  remedies  are : 
a  solution  of  corrosive  sublimate  gr.  ij,  to  water  ^  ;  solution 
of  sodse  borat.  §j,  to  water  one  pint ;  inftision  of  tobacco  (gss, 
to  water  one  pint)  ;  application  of  essence  of  peppermint  with 
a  camel-hair  brush ;  or  a  lotion  containing  borax  gij,  oil  of 
peppermint  gtt.  vj,  to  hot  water  one  pint ;  sulpho-carbolate  of 
zinc  §j,  to  water  one  pint ;  carbolic  acid  gtt.  x,  with  glycerin 
and  water,  of  each  gss  ;  and  dilute  hydrocyanic  acid  |ss,  with 
acetate  of  lead  9ij,  to  water  one  pint;  Paint  the  parts  with  a 
four  per  cent,  solution  of  hydrochlorate  of  cocaine.  The  fol- 
lowing ointment  may  be  serviceable : 

B. — Camphorse,  1  55  »?• 

Chloral  hydrat.,    J  ^^  ^J  ' 
Ungt.  aquse  rosse,         ^j.    M. 
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If  ulcers  exist,  remove  scabs  by  warm  poultices,  then  apply 
nitrate  of  silver,  gr.  xx,  to  water  ^,  to  be  followed  by  calomel 
ointment  (5J  of  calomel  to  §j  of  lard  or  simple  ointment). 

Painful  Mammary  Glands. — Breasts  are  the  seat  of 
pain  of  a  neuralgic  character,  due  to  rapid  development.  In 
plethoric  women  relief  may  be  obtained  by  the  derivative 
effect  of  saline  laxatives.  In  anaemic,  sensitive,  nervous  women 
give  iron,  quinine,  wine,  and  good  food.  In  either  case  appli- 
cation of  belladonna  ointment,  or  the  tincture  sprinkled  on  a 
bread  poultice,  or  anodyne  liniments  of  olive  oil,  camphor,  and 
laudanum,  will  afford  relief. 

Diseases  of  the  Blood  and  Circulatory  Organs. — 
Palpitation  of  the  Heart  may  occur  either  sympatheti- 
cally during  the  early  months,  or  later  from  encroachment  of 
the  enlarged  uterus  pushing  up  the  diaphragm,  and  embar- 
rassing the  heart's  action. 

Treatment, — The  sympathetic  trouble  is  usually  associated 
with  nervous  debility  due  to  anaemia,  and  therefore  requires 
iron,  quinine,  good  diet,  including  raw  onions,  and  a  little 
wine.  A  plaster  of  belladonna  over  the  cardiac  region.  Direct 
relief  may  be  obtained,  temporarily,  by  asafoetida,  hyoscya- 
mus,  and  other  antispasmodics. 

The  opposite  state  of  plethora  may  exist,  when  rest,  laxa- 
tives, low  diet,  and,  perhaps,  bloodletting  will  be  required. 

For  the  mechanical  embarrassments  of  the  later  months, 
little  can  be  done  fiirther  than  palliation  by  antispasmodics 
and  attention  to  the  general  health  and  excretory  functions ; 
but  the  patient  may  be  consoled  with  the  assurance  of  relief 
when  the  womb  sinks  down  prior  to  delivery.  Temporary  ease 
may  be  attained  by  belladonna  plasters  over  the  praecordium. 

Syncope,  or  Fainting. — The  attacks  may  recur  several 
times  a  day.  The  pulse  is  feeble,  pupils  dilated,  consciousness 
partly  lost,  and  there  may  be  hysterical  phenomena. 

Treatment, — Recumbency  with  the  head  low,  the  applica- 
tion of  ammonia  to  the  nostrils,  and  diffusible  stimulants, 
valerian,  etc.,  during  the  attacks.  In  the  intervals,  iron, 
food,  and  bitter  tonics.  Bromide  of  potassium  gr.  xx  three 
times  a  day.  Remove  corsets,  tight-fitting  clothes,  and  all 
belts,  waist-strings,  and  belly-bands. 
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Anemia. — The  exact  blood-changes  of  pregnancy  that  occur 
normally  are  still  unsettled,  but  the  tendency  generally  is 
toward  anaemia,  which  may  become  so  pronounced  as  to  require 
treatment.  It  is  most  apt  to  occur  during  the  later  months, 
when  the  red  corpuscles  and  albumen  of  the  blood  are  dimin- 
ished and  its  fibrin  increased.  A  few  fatal  cases  have  been 
recorded.  The  symptoms  are  those  common  to  ansemia  in  other 
cases :  pallor,  loss  of  appetite,  feeble  and  frequent  pulse,  weak- 
ness, and  fatigue  after  slight  exertion,  nervousness,  emotional 
excitability,  palpitation,  neuralgia,  etc.  In  some  cases  there 
occur :  vertigo,  tinnitus  aurium,  flushed  face,  fulness  or  weight 
in  the  head,  and  somnolence,  which  might,  without  care,  be 
mistaken  for  symptoms  of  plethora.  In  other  instances  the 
blood  becomes  so  thin  and  watery  as  to  constitute  a  veritable 
hydrcemia,  when  oedema  and  dropy  may  occur,  beginning  in 
the  feet  and  extending  successively  upward  to  the  legs,  thighs, 
vulva,  vagina,  and  uterus.  The  labia  may  become  enormous 
in  size,  the  oedematous  distention  even  leading  to  gangrene. 

Treatment — Iron,  the  quantity  of  which  in  the  blood, 
owing  to  loss  of  red  blood-corpuscles,  is  diminished,  as  proved 
by  analysis.  Precede  the  administration  of  iron  by  laxatives, 
tepid  baths,  sunshine,  pure  air,  and  outdoor  exercise,  to  pre- 
pare the  system  for  its  reception.  Iron  is  often  not  well  borne 
by  pregnant  women.  Its  solid  preparations — the  carbonate, 
the  iron  by  hydrogen,  or  the  ferrum  redactum — are  prefer- 
able. They  may  be  combined  with  bitter  tonics — the  solid 
extracts  of  cinchona,  gentian,  etc. — or  with  laxatives — rhubarb 
or  aloes ;  and  with  quinine  or  arsenic,  or  nux  vomica.  Give 
a  msai  diet — lean,  underdone  beef,  or  scraped  lean,  raw  beef; 
together  with  milk,  or  beef  tea,  eggs,  and  some  red  wine  or 
bitter  beer.  In  hydrcemic  cases  the  oedematous  labia  may 
require  small  punctures  to  let  out  the  fluid  and  relieve  dis- 
tention (always  with  antiseptic  dressings)  and  recumbency,  or 
elevation  of  the  lower  extremities. 

Plethora. — Plethora  during  pregnancy  is  rare;  it  may, 
however,  occur,  or  simply  constitute  the  continuance  or  in- 
crease of  a  pre-existing  plethora.  The  symptoms  are  opposite 
to  those  of  anaemia,  except  with  regard  to  headache,  giddiness, 
flushing  of  the  face,  and  ringing  in  the  ears,  which  may  occur 
in  both ;  but  the  general  appearance  of  the  female,  together 
with,  in  plethora,  the  strength,  ftilness,  and  slowness  of  her 
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pulse,  will  render  diagnosis  easy.  Many  plethoric  women  pre- 
sent a  previous  history  of  profuse  menstruation.  Uterine 
hemorrhage  during  gestation,  and  consequently  abortion  or 
premature  labor,  may  occur,  unless  relief  be  afforded. 

Treatment, — Saline  laxatives  to  produce  watery  evacuations 
and  thus  lessen  vascular  tension ;  or  a  more  decided  cathartic 
to  begin  with.  Avoid  animal  food — meats,  eggs,  milk,  as  also 
highly  seasoned  dishes,  condiments,  and  stimulants.  Restrict 
the  quantity  of  food,  and  let  it  consist  chiefly  of  vegetables, 
light  soups,  and  cooling  drinks.  Immediate  relief  may  be 
afforded  by  bleeding,  even  though  the  quantity  of  blood 
taken  be  quite  moderate.  Leeches  or  cupping  will  be  prefer- 
able when,  coupled  with  general  plethora,  there  is  local  hyper- 
aemia  of  some  particular  organ,  as  the  brain,  kidneys,  or  uterus. 
Sexual  excitement  and  coitus  must  be  prohibited. 

Varicose  Veins,  Hemorrhoids,  Thrombus,  etc. — Pres- 
sure of  the*uterus  upon  the  large  venous  trunks  causes  disten- 
tion and  varicose  dilatation  of  the  venous  branches  below 
them.  Hence  oedema  and  varicose  veins  of  the  legs,  hemor- 
rhoids, dilatation  and  rupture  of  the  veins  of  the  vagina  and 
vulva,  with  external  bleeding,  or  formation  of  thrombi. 

Treaim^nt, — Rest  in  the  recumbent  position,  support  of  the 
uterus  by  abdominal  bandages,  support  of  the  veins  of  the 
legs  by  elastic  stockings,  or  well-applied  roller  bandages. 
Rupture  of  a  varicose  vein  may  occasion  fatal  bleeding; 
hence  supply  the  patient  with  compress  and  bandage,  and 
teach  her  how  to  use  them  in  case  of  need. 

Hemorrhoids  require,  in  addition,  laxatives  to  correct  con- 
stipation, cool-water  enemas  before  stools,  and  the  avoidance 
of  all  straining  efforts.  Cold  ablutions  to  the  anus,  followed 
by  astringent  ointment,  ex.  gr, : 

B . — Ung.  gallse, 

Ung.  stramonii,  aa  ^j.    M. 
Sig, — Apply  to  anus,  inserting  some  within  the  sphincter. 

The  Ungt.  Gallse  c.  Opio.  (B.  P.)  may  be  used  in  the  same 
way  with  excellent  effect. 

The  confection  of  sulphur  is  a  good  laxative  in  these  cases, 
and,  contrary  to  former  experience,  aloes  has  been  found  bene- 
ficial, as  in  the  following  rormula  by  Dr.  Fordyce  Barker : 
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R. — Pulv.  aloes  soc,  )  --  ^. 
Sapo.  cast.  pa  yj , 

Ext.  hyoscyami,  3ss ; 

Pulv.  ipecac.  gr.  v.    M. 

Ft.  pil.  no.  XX. 
Sig, — Take  one  night  and  morning. 

Thrombi  of  the  vulva  or  vagina,  if  small,  may  be  left  to 
nature  for  absorption  to  take  place.  If  large,  causing  pres- 
sure on  surrounding  parts  and  threatening  rupture,  the  only 
treatment  is  free  incision  and  careftil  removal  of  the  contained 
clots,  followed  by  antiseptic  washing,  cleanliness,  rest,  styptic 
applications  if  necessary  to  prevent  the  recurrence  of  future, 
or  to  stop  existing,  hemorrhage.  The  prognosis  in  such  cases 
is  doubtfiil. 

Diseases  of  Respiratory  Organs.  —  These  comprise, 
chiefly,  functional  disturbance  of  the  respiratory  ocfe,  manifested 
by  two  symptoms,  viz.,  cough  and  dyspucea.  The  acute  and 
chronic  organic  diseases,  pneumonia,  pleurisy,  etc.,  occurring 
ujith,  but  not  on  account  of  pregnancy,  may  be  excluded  from 
simple  functional  disturbances  by  the  absence  of  their  char- 
acteristic physical  signs. 

Cough  and  dyspnoea  occur  during  the  early  months  as 
nervous  or  sympathetic  troubles,  when  they  require  anodyne 
and  palliative  remedies,  counter-irritation  by  sinapisms,  reflex 
sedatives  (notably  the  bromides),  and  antispasmodics — vale- 
rian, camphor,  morphia,  dilute  hydrocyanic  acid,  etc.,  as  in 
the  following  combination : 

B. — Elix.  ammon.  valerianat.  f3ij. 
Spts.  aetheris  nitrosi,         f  3  ij  ; 
Li<}.  morph.  sulph.  fgss; 

Acid,  hydrocyanic,  dilut,  gtt.  xij  ; 
Aquae  camph.  ad.  f  §  iij.     M. 

Sig, — Tablespoonful  every  four  hours,  until  relieved. 

During  the  later  months  cough  and  dyspnoea  result  from 
the  enlarged  uterus  encroaching  upward  upon  the  diaphragm, 
thus  interfering  with  a  deep  inspiration,  hence  the  breathing 
is  shallow,  frequent,  and  unsatisfying.  This  is  most  observ- 
able where  the  womb  is  very  large,  from  twins,  dropsy  of  the 
amnion,  etc.  Treatment  by  palliatives,  as  in  the  sympathetic 
cases,  but  with  little  assurance  of  success  until  the  womb  sink 
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down  before  delivery,  when  we  may  anticipate  spontaneous 
relief.     Laxatives  mitigate  the  suffering. 

Nervous  Diseases. — Exaggerations  of  the  mental  and 
emotional  phenomena  already  referred  to  as  signs  of  pregnancy 
may  occur.  They  lead  us  to  apprehend  insanity.  The  time 
of  their  most  frequent  occurrence  is  from  the  third  to  the 
seventh  month. 

Treatment  consists  in  the  promotion  of  sleep  by  bromides 
and  chloral  hydrate;  laxatives;  moderate  exercise,  cheerfiil 
society,  and  change  of  scene ;  together  with  attention  to  diet, 
and  the  proper  digestion  and  assimilation  of  food. 

Chorea  during  pregnancy  occurs  chiefly  in  those  who  have 
previously  suffered  from  the  disease.  It  is  most  frequent  in 
primiparse.  It  is  a  serious  complication,  sometimes  ending  in 
msanity  or  premature  labor,  and,  in  about  one-third  of  the 
cases,  death.     The  child  is  often  affected  with  the  disease. 

Treatment  by  arsenic,  iron,  quinine,  the  bromides,  etc.,  as 
in  other  cases  not  associated  with  gestation.  Induction  of 
premature  labor  as  last  resort. 

Paralysis  (hemiplegia,  paraplegia,  facial  palsy,  or  paral- 
ysis of  the  organs  of  special  sense)  occasionally  occurs. 

Determine  by  urinary  analysis  whether  or  not  the  symptoms 
are  due  to  urcemia.  If  they  are,  the  question  of  inducing 
premature  labor  must  be  considered.  There  is  no  ftirther 
treatment  other  than  the  usual  remedies  for  paralysis  uncon- 
nected with  gestation. 


CHAPTER    IX. 

INTERCURRENT   DISEASES   OF   PREGNANCY. 

A  PREGNANT  womau  may  be  attacked  with  pneumonia, 
measles,  smallpox,  etc.  Such  disease,  while  in  no  way  dv£  to 
pregnancy,  occur  as  accidental  coincidences  seriously  compli- 
cating it.  The  prognosis  and  results  of  such  cases,  with  regard 
to  the  pregnancy  itself,  and  to  the  life  or  death  of  the  mother 
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and  foetus,  and  the  rules  for  treatment,  will  here  be  briefly 
considered,  without  attempting  any  complete  description  of 
the  diseases  themselves.  The  acute  fevers — ^malarial,  con- 
tinued, and  eruptive — constitute  an  important  group  of  these 
diseases  first  claiming  our  attention.  They  are  all  attended 
with  high  temperature.  Continued  high  temperature  seriously 
imperils  the  life  of  the  foetus,  and,  in  consequence,  the  con- 
tinuance of  pregnancy.  Foetal  life  is  further  endangered  by 
changes  in  the  composition  of  the  mother'fe  blood  and  in  the 
maternal  blood-pressure  —  the  placental  circulation  being 
thereby  impaired.  The  child  may  also  be  infected  with  the 
mother's  disease. 

Intermittent  Fever — Ague. — Pregnancy  is  not,  as  was 
once  supposed,  a  protection  against  ague.  Not  only  may  the 
mother  have  it,  but  also  the  child  in  idero,  the  latter  being 
bom  with  enlarged  spleen,  and  other  evidences  of  the  disease, 
in  consequence.  In  many  cases  premature  labor  occurs ;  in  a 
smaller  number,  abortion.  The  foetus,  if  not  dead,  is  often 
feeble  and  ill-nourished. 

Treaimerd. — Quinine,  or  arsenic,  as  in  cases  without  preg- 
nancy. The  fear  of  quinine  producing  abortion  may  be 
dismissed;  the  disease  is  much  more  to  be  feared  than  the 
medicine.  Women,  in  malarial  districts,  who  escape  ague 
during  pregnancy,  are  liable  to  it  after  delivery.  The  attacks 
may  be  prevented  by  giving  quinine  during  a  few  days  follow- 
ing parturition. 

Relapsing  Fever  ("  Famine  Fever  "). — Nearly  all  preg- 
nant women  attacked  with  this  fever  abort  or  have  premature 
labor.  Abortion  is  most  common,  and  is  attended  with  danger 
of  great  hemorrhage.  HBmorrhage  from  the  uterus  may  pre- 
cede, and  then  contribute  to  produce,  the  abortion. 

Treatment  should  be  especially  directed  to  the  control  of 
this  hemorrhage  before,  during,  and  after  delivery.  The 
treatment  of  the  fever  itself  should  be  essentially  the  same  as 
in  cases  not  complicated  with  pregnancy — care  being  taken 
to  control  elevation  of  temperature. 

Typhoid  and  Typhus  Fever. — Typhoid  fever  during 
pregnancy  is  rare.  When  it  does  occur,  abortion  or  prema- 
ture labor  is  frequent.     In  typhus  fever  only  about  half  the 
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women  abort.  There  is  less  danger  of  uterine  hemorrhage  in 
typhus  than  in  typhoid.  In  both  diseases  the  child  is  liable 
to  be  feeble,  or  stillborn,  or  dead,  or  it  may  die  with  symptoms 
of  the  mother's  fever  within  a  few  days.  The  control  of  uterine 
hemorrhage  and  of  high  temperature  constitutes  the  special 
element  of  treatment^  besides  the  remedies  commonly  addressed 
to  these  fevers  when  uncomplicated  with  gestation.  The  prog- 
nosis, as  to  the  mother's  life,  is  grave,  but  the  majority  recover. 

Yellow  Fever. — This  is  a  most  dangerous  complication 
of  pregnancy;  not  less  than  two-thirds  of  the  women  die. 
Pregnancy  aflTords  no  immunity  from  the  disease,  and  parturi- 
tion increases  the  liability  as  well  as  the  danger.  Abortion, 
and  consequent  hemorrhage,  suppression  of  urine  and  uraemia 
are  the  chief  causes  of  mortality.  In  cases  that  recover,  and 
without  miscarriage,  it  is  said  immunity  from  the  disease  is 
conferred  upon  the  oflfepring. 

Scarlet  Fever. — This  is  more  liable  to  occur  during  the 
puerperal  state  than  during  pregnancy,  when  it  is  compara- 
tively rare.  Both  conditions  add  greatly  to  the  mortality  of 
the  disease.  Great  liability  to  abortion  or  premature  delivery 
— liability  varies  in  different  epidemics,  owing,  probably,  to 
the  varying  type  of  the  prevailing  disease.  Lying-in  women 
exposed  to  scarlatinal  infection  develop  a  modified  form  of 
puerperal  fever,  attended  with  peritonitis,  cellulitis,  and  great 
mortality,  called  "  Puerperal  Scarlatina."  During  pregnancy 
scarlatina  is  a  grave  complication,  both  from  abortion  and 
from  the  kidney  trouble  of  the  fever  adding  to  the  albumin- 
uria and  renal  trouble  of  gestation,  especially  in  primiparse. 
In  some  cases  pregnancy  continues,  both  mother  and  child  re- 
covering without  injury.  Children^  are  sometimes  born  with 
desquamation  of  the  cuticle  and  other  evidences  of  having  had 
the  disease  in  utero. 

Treatment :  the  same  as  for  scarlet  fever  in  the  non-gravid. 
As  a  rule,  pregnancy  should  not  be  artificially  terminated,  ex- 
cept, perhaps,  in  bad  cases  of  albuminuria  and  uraemia.  Some 
obstetricians  advise  it  to  save  a  viable  child,  when  the  mother's 
life  is  in  great  jeopardy. 

Measles  (Rubeola).  —  Very  rare  during  pregnancy. 
Liability  to  abortion.     The  child  may  be  born  bearing  the 
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eruption  of  measles,  or  develop  the  disease  shortly  after  birth. 
Its  death  in  viero  is  supposed  to  be  the  chief  catise  of  the 
abortion.  Danger  of  metrorrhagia  (if  abortion  occur),  which 
may  be  fatal  to  both  child  and  parent.  Rubeola  during  the 
puerperal  state  is  frequently  complicated  with  pneumonia — a 
complication  of  considerable  danger. 

Smallpox  (Variola). — Confluent  smallpox  nearly  always 
causes  abortion  or  premature  delivery,  and  is  nearly  always 
fatal  to  the  mother,  the  danger  increasing  with  the  advance 
of  pregnancy. 

In  discrete  smallpox  abortion  is  still  very  frequent,  but  less 
so  than  in  the  confluent  variety,  and  the  mother  usually  re- 
covers. The  child  may  be  born  with  or  without  the  disease, 
and,  in  some  cases,  with  pits  or  scars  indicating  its  having 
passed  through  it.     Exceptionally,  the  child  may  have  small- 

Eox  and  the  mother  not  have  it.     In  twins,  one  child  may 
ave  it  and  the  other  escape. 

Abortion  is  liable  to  be  attended  with  profiise  hemorrhage. 
As  a  rule,  the  child,  whether  viable  or  not,  is  bom  dead.  A 
very  few  survive. 

Every  pregnant  woman  exposed  to  variola  should  be  vacci- 
nated, unless  protected  by  previous  vaccination  of  recent  date. 
A  recently  delivered  woman,  as  a  rule,  should  not  be  vacci- 
nated ;  though  it  may  be  justifiable  under  circumstances  of 
great  exposure  to  a  very  virulent  contagion.  As  a  rule,  it 
will  be  advisable  to  vaccinate  the  child,  unless  it  exhibit  evi- 
dences of  variola.  While  in  some  cases  the  child  appears  to 
be  protected  by  the  mother  having  had  smallpox  during  preg- 
nancy, there  is  no  certainty  of  this  protection. 

Varioloid  during  pregnancy  involves  only  slight  danger. 

Cholera. — Liability  to  this  disease  the  same  during  preg- 
nancy as  without  it.  Mortality  greater  as  pregnancy  is  ad- 
vanced. Abortion  or  premature  labor  is  frequent,  and  may 
even  occur  after  the  woman  survives  the  attack.  Many  die 
before  the  womb  empties  itself.  Mild  cases  may  recover  with- 
out abortion.  The  child  dies  from  asphyxia,  or  cholera  infec- 
tion, or  frt)m  pathological  changes  in  the  uterine  mucous 
membrane,  chorial  vilB,  and  placenta.  The  clinical  history 
is  the  same  as  in  cases  without  pregnancy ;  so  is  the  treatment. 
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The  induction  of  premature  labor — formerly  recommended — 
is  not  advisable,  if  labor  occur,  judicious  means  to  hasten  it 
are  admissible. 

Pneumonia. — Acute  pneumonia  during  pregnancy  is  rare. 
When  it  does  occur  the  danger  to  both  mother  and  child  is 
very  great,  and  increases  with  the  advance  of  pregnancy. 
During  the  last  three  months  about  half  the  women  die; 
whereas,  if  the  disease  occur  during  the  first  six  months  only 
one  in  five  or  six  dies.  Abortion  or  premature  labor  often 
occurs,  and  more  often  in  proportion  as  the  pregnancy  is  ad- 
vanced. They  greatly  add  to  the  danger.  In  some  cases, 
even  of  extensive  pneumonia,  the  pregnancy  may  continue, 
and  both  mother  and  child  survive. 

The  death  of  the  mother  is  usually  ascribed  to  cardiac  failure, 
sometimes  associated  with  hydrsemia  and  pulmonary  oedema. 
The  child  dies  from  high  temperature,  deficient  oxygenation 
of  the  blood,  and  imperfect  blood  supply  to  the  placenta. 

Treatment, — ^Prevent  the  occurrence  of  abortion  or  prema- 
ture labor,  if  possible.  When  labor  comes  on,  it  should  be 
hastened  by  all  prudent  means,  as  in  ordinary  cases:  in 
advanced  pregnancy,  by  forceps,  etc.  The  general  treatment 
must  be  directed  to  strengthening  the  waning  heart,  viz. : 
•brandy,  ammonium  carbonate,  digitalis  and  beef  essence,  with 
quinine  to  reduce  temperature. 

Tubercular  Phthisis. — The  cases  in  which  pregnancy 
seems  to  retard  the  progress  of  phthisis,  or  prevent  its  invasion, 
are  extremelv  few  ;  those  in  which  it  precipitates  the  disease 
and  hastens  its  progress  to  a  fatal  termination,  are  many.  The 
puerperal  state  and  lactation  still  ftirther  favor  the  develop- 
ment and  progress  of  phthisis  in  most  cases.  Abortion  and 
premature  labor  are  not  common,  unless  the  woman's  condi- 
tion be  extreme  and  she  is  suffering  from  deficient  aeration  of 
the  blood,  when  premature  delivery  may  occur.  The  subjects 
of  advanced  phthisis  are  not  apt  to  become  pregnant :  they 
usually  have  amenorrhoea,  as  well  as  leucorrhoea,  and  prob- 
ably do  not  ovulate.  In  the  earlier  stages  of  phthisis  concep- 
tion is  not  interfered  with.  The  children  of  phthisical  mothers 
are  usually  small  in  size,  but  do  not  necessarily  present  any 
manifest  evidence  of  defective  development :  they  are  predis- 
posed to  the  disease,  as  well  as  to  tubercular  peritonitis,  men- 
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ingitis,  etc.   The  placenta  is  liable  to  be  aflfected  with  calcareous 
degeneration  in  tuberculous  women. 

Treatment, — When  labor  comes  on,  early  assistance  should 
be  rendered  by  forceps,  to  forestall  any  increase  of  pre-exist- 
ing prostration.  The  mother  should  not  be  allowed  to  nurse 
the  child  for  the  same  reason,  as  well  as  for  the  additional 
one  that  her  milk  would  not  be  proper  for  it.  A  wet-nurse 
or  artificial  food  must  be  obtained  for  the  infant.  Women 
predisposed  to  phthisis  should  be  advised  not  to  marry  as  well 
for  their  own  sake  as  for  that  of  their  progeny,  who  may 
inherit  the  disease,  and  that  of  their  husbands,  who  may  con- 
tract it  by  infection. 

Heart  Disease. — ^The  heart  during  pregnancy  undergoes 
a  physiological  evolution,  chiefly  consisting  of  hypertrophy  of 
the  left  ventricle,  thus  enabling  the  organ  to  perform  the 
extra  work  which  pregnancy  requires.  After  labor  involution 
occurs,  the  organ  returning  to  the  condition  in  which  it  was 
before  conception.  When  to  these  physiological  changes  of 
evolution  and  involution  are  added  the  valvular  lesions  of 
disease,  it  constitutes  a  serious  and  dangerous  complication. 
Most  of  such  cases  are  those  of  chronic  valvular  disease 
resulting  from  rheumatic  endocarditis.  Acute  endocarditis 
may,  however,  set  in  during  pregnancy,  or  an  old  latent  case 
may  become  acute  from  the  violent  strain  imposed  upon  the 
valves  during  the  exertion  of  labor.  Acute  pericarditis  is 
extremely  rare  during  pregnancy,  and  in  the  few  observed 
cases  pregnancy  was  not  interfered  with. 

The  several  results  of  valvular  disease  during  gestation, 
varying  in  different  cases,  are :  dyspnoea,  pulmonary  conges- 
tion, oedema,  and  hemorrhage;  nemorrhage  from  the  nose, 
stomach,  and  other  organs ;  general  dropsy  of  the  serous  cavi- 
ties, with  congestion  of  the  liver  and  kidneys.  During  labor, 
or  afl;er  it,  embolism  may  occur,  the  emboli  lodging  in  the 
brain,  liver,  or  kidneys,  with  corresponding  symptoms.  In 
bad  cases  abortion  or  premature  labor  occurs. 

Symptoms  indicating  serious  embarrassment  of  the  circula- 
tion do  not  usually  begin  until  the  latter  half  of  pregnancy — 
about  the  fifth  month;  they  increase  with  the  advance  of 
preenancy,  and  become  worst  of  all  during  the  exertion  of 
parturition.  Thus  moderate  dyspnoea  and  palpitation  may 
go  on  to  impending  suffocation,  cyanosis,  feeble  and  irregular 
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pulse,  local  congestions,  and  hemorrhages.  The  foetus  may 
die  from  impaired  nutrition,  or  from  deficient  oxygenation  of 
the  mother's  blood,  or  from  the  mother  having  metrorrhagia. 

Mitral  lesions  are  worse  than  aortic ;  mitral  stenosis  is  more 
grave  than  mitral  insufficiency.  The  worst  cases  of  all  are 
those  in  which  mitral  and  aortic  lesions  coexist. 

Treatment, — Women  with  known  valvular  disease  should 
be  advised  not  to  marry.  If  passing  successftilly  through  one 
pregnancy  they  should  be  advised  of  the  greater  dangers  of  a 
succeeding  one.  The  medicinal  treatment  of  the  heart  lesion 
is  the  same  as  in  the  non-gravid  state.  Exposure  to  cold  and 
muscular  exertion  must  be  avoided.  Should  the  embarrass- 
ment of  the  circulation  and  respiration  threaten  the  woman's 
life,  the  induction  of  premature  labor  is  justifiable.  Labor, 
whether  spontaneous  or  induced,  should  be  assisted  by  art — 
forceps  or  version,  etc. — so  as  to  hasten  its  termination  and 
lessen  muscular  efforts,  both  uterine  and  abdominal,  on  the 
part  of  the  woman.  Moderate  anaesthesia,  with  caution,  is 
advisable  during  delivery.  The  liability  to  acute  inflamma- 
tion about  the  valves,  in  consequence  of  labor,  and  the  possi- 
ble occurrence  of  embolism,  should  enjoin  a  guarded  prognosis, 
even  after  delivery. 

Jaundice,  and  Acute  Yellow  Atrophy  of  the  Liver. 
— Jaundice  during  pregnancy  is  rare.  In  its  simple  form, 
under  the  treatment  of  saline  laxatives  and  diuretics,  it  may 
disappear  without  any  serious  result  to  mother  or  child.  But 
every  case  becomes  of  absorbing  interest  inasmuch  as  it  may 
be  the  beginning,  or  at  least  the  initial  manifestation,  of  that 
most  fatal  form  of  disease,  viz. :  a/mte  yellow  atrophy  of  the 
liver.  This  usually  begins  like  simple  jaundice,  followed  by 
elevation  of  temperature,  frequent  pulse,  lethargy,  delirium, 
various  hemorrhages,  petechia,  convulsions,  stupor,  coma,  and 
death.  Abortion  or  premature  labor  may  occur.  The  foetus 
and  liquor  amnii  are  sometimes  stained  with  bile  pigment. 
The  pathology  of  the  disease  is  unsettled,  as  is  also  its  cause. 
It  has  been  ascribed  to  phosphorus  poisoning  in  some  instances. 
It  may  begin  as  early  as  the  third  month  ;  is  more  likely  to 
appear  at  the  sixth  or  seventh  ;  or  may  be  postponed  till  near 
full  term.  There  is  albuminuria,  and  deficient  elimination 
of  urea  by  the  kidneys.  Pregnancy  and  the  conditions  of 
a  first  pregnancy  predispose  to  the  disease.     It  has  been 
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ascribed  to  violent  mental  emotion.  It  has  appeared  to  be 
endemic,  attacking  a  number  of  pregnant  women.  Treatment 
is  without  avail.  Emptying  the  uterus  does  not  save  the 
patient. 


CHAPTER    X. 

ABORTION   AND   PREMATURE   LABOR. 

Abortion  is  delivery  of  the  foetus  before  it  is  viable — i.  e., 
before  the  end  of  the  twenty-eighth  week.  Between  this  time 
and  full  term,  discharge  of  the  ovum  is  called  '* premature 
labor,"  No  other  division  of  the  subject  is  necessary,  though 
some  writers  limit  the  term  "  abortion  "  to  discharge  of  the 
ovum  during  the  first  twelve  weeks ;  if  it  occur  between  the 
twelfth  and  twenty-eighth  week,  they  call  it  "  miscarriage." 
The  symptoms,  however,  differ  somewhat  during  the  first  three 
months  from  those  of  the  succeeding  four,  as  does  also  the 
treatment.  Exceptionally  the  child  is  viable  before  the  twenty- 
eighth  week,  even  a  month  or  two  earlier.  Such  cases  are 
rare. 

Frequency. — About  one  out  of  every  five*  pregnancies 
ends  in  abortion,  and  ninety  per  cent,  of  childbearing  women 
abort  once  or  more  during  their  lives. 

Causes. — The  predisposing  causes  may  refer  to  either  mother, 
father,  or  child. 

A  dead  foetus  is  generally  expelled  without  much  delay.  Its 
death  may  be  due  to  disease  of  the  placenta  or  membranes, 
or  obstruction  in  the  umbilical  cord,  or  external  injury,  or  de- 
ficient nutrition  from  a  variety  of  circumstances,  or  inherited 
syphilis,  or  mineral  and  other  poisons  derived  from  the  mother, 
or  from  the  eruptive  fevers.  High  temperature  on  the  part  of 
the  mother  soon  kills  the  child.  When  the  mother's  tempera- 
ture reaches  106°  it  is  always  fatal  to  the  foetus,  and  a  rise  to 

1  In  former  editions  of  this  work  the  frequency  was  stated  to  be  one  ojut  of 
twelve  pregnancies.  It  is  probable  the  freqaency  is  continually  increasing 
with  the  artificial  habits  of  civilization  and  the  difftision  of  knowledge,  as  to 
methods  of  inducing  abortion,  among  the  laity. 
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104®  is  dangerous.  The  temperature  of  the  foetus  is  a  degree 
higher  than  that  of  the  mother. 

On  the  part  of  the  mother,  constitutional  syphilis  is  a  potent 
cause.  The  occurrence  of  acute  inflammation  of  the  thoracic 
or  abdominal  viscera ;  the  exanthematous  fevers ;  plethora ; 
anaemia ;  albuminuria ;  excessive  vomiting ;  constipation ;  pla- 
centa prsevia ;  diseases  and  displacements  of  the  uterus,  espe- 
cially retroflexion  and  retroversion ;  multiple  pregnancy ; 
chronic  lead-poisoning;  chronic  ergotism  from  eating  bread 
made  of  spurred  rye ;  the  precocious,  or  very  late  occurrence 
of  pregnancy ;  the  abortion-habit. 

On  the  part  of  the  father,  precocity,  senility,  syphilis,  de- 
bauchery, and  debility  may  lead  to  it. 

JExeiting  causes, — Mechanical  violence,  as  blows,  falls,  violent 
exertion,  the  concussion  of  railroad  accidents,  excessive  venery, 
sea-bathing,  irritation  of  the  mammae,  tooth-pulling,  etc. ;  or 
emotional  violence,  as  excessive  fear,  joy,  grief,  anxiety,  anger, 
etc. 

Many  abortions  no  doubt  occur  from  the  wilful  administra- 
tion of  drastic  emmenagogue  medicines  and  from  intentional 
disturbance  of  the  ovum  with  instruments. 

The  above  causes  act,  for  the  most  part,  in  one  of  two  ways, 
either  by  producing  death  of  the  fcdus,  or  by  inducing  t^eri?ie 
contraction. 

The  most  decided  exciting  causes  are  often  strangely  inert, 
in  the  absence  of  any  predisposing  ones.  In  some  women  with 
an  apparently  "  irritable  uterus  "  very  slight  exciting  causes 
will  oring  on  uterine  contraction ;  in  others  all  sorts  of  injuries 
and  surgical  operations — even  laparotomies — may  be  done 
without  any  disturbance  of  the  uterus  or  ovum. 

Period  of  Occurrence. — It  occurs  most  frequently  during 
the  second  and  third  months,  though,  quite  possibly,  many 
abortions  during  the  first  month  are  never  recognized. 

Symptoms. — Pain,  intermittent  in  character,  and  due  to 
uterine  contractions — in  reality,  miniature  labor-pains;  and 
hemorrhage,  due  to  partial  separation  of  the  ovum  from  the 
uterine  wall. 

Chilliness,  nervousness,  anorexia,  ennui,  flighty  pains  in  the 
back  and  abdomen,  frequent  micturition,  and  a  mucous  or 
watery  discharge,  may  occur  and  continue  some  days  before 
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"  labor-pains  "  and  bleeding,  but  they  are  not  common  until 
after  the  third  month. 

When  the  unbroken  membranes  with  their  contents  are 
expelled  entire  (like  a  "soft-shelled  Q^^^^)i  which  is  most 
likely  to  happen  during  the  first  three  months,  the  hemor- 
rhage may  be  only  moderate ;  but  when  the  sac  bursts,  and 
collapses  after  discharge  of  the  foetus  and  liquor  amnii,  bleed- 
ing is  usually  more  proftise.  In  these  latter  cases  the  bleeding 
and  pains  may  cease  for  hours,  days,  or  even  weeks,  but  if  the 
placenta  or  membranes  be  retained,  these  symptoms  are  sure 
to  return  sooner  or  later ;  and  in  case  the  retained  secundines 
decompose  there  will  be  added  a  putrescent  odor  of  the  dis- 
charge, and,  likely  enough,  a  severe  chill,  fever,  vomiting, 
general  depression,  and  all  the  other  symptoms  of  septic  infec- 
tion. 

Diagnosis. — Pains  and  bleeding  having  occurred,  the  diag- 
nosis is  rendered  positive  by  vaginal  examination  revealing 
partial  or  complete  dilatation  of  the  os  uteri,  and  presentation 
in  it  of  the  bag  of  waters,  umbilical  cord,  or  body  of  the  foetus. 
Examine  all  discharges,  preferably  under  water,  for  traces  of 
membranes,  foetus,  and  chorial  villi,  otherwise  abortion  may 
occur  without  recognition.  Should  doubt  arise  from  discharges 
having  been  thrown  away,  unexamined,  it  may  be  stated  as  a 
general  rule  that  if  the  womb  have  completely  emptied  itself, 
the  symptoms  will  subside ;  if  otherwise,  they  will  continue, 
or  recur,  after  a  possible  remission. 

Diagnosis  of  Abortion  from  Returning  Menstrua- 
tion.— In  menstruation  bleeding  generally  relieves  the  pain ; 
not  so  in  abortion ;  menstruation  occurs  at  the  period ;  abor- 
tion not  necessarily  so.  In  abortion  there  may  be  a  history 
of  violence  or  some  other  cause  for  the  symptoms,  and  the 
early  signs  of  pregnancy  will  have  appeared.  Should  digital 
examination  not  afford  sufficient  evidence  to  clear  up  doubt, 
a  positive  diagnosis  may  be  impossible  until  the  os  uteri  have 
sufficiently  dilated  to  admit  the  finger-end,  or  until  a  part  of 
the  ovum  has  been  expelled  and  recognized. 

Diagnosis  of  Inevitable  from  Preventable  Abor- 
tion.— Persistent  and  profuse  hemorrhage,  frequency  and 
severity  of  the  pains ;  considerable  dilatation  of  the  os  uteri, 
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which  rapidly  progresses,  as  a  rulcy  indicate  that  the  abortion 
cannot  be  prevented,  but  exceptions  may  occur.  If  the  foetus 
be  dead,  or  the  membranes  broken,  the  abortion  becomes  still 
more  inevitable ;  but  it  is  not  easy  in  all  cases  to  be  sure  on 
these  two  points,  and  very  exceptional  cases  occur  in  which  a 
dead  foetus  is  retained  for  months  and  years.  A  pregnancy 
has  even  been  known  to  continue  after  the  membranes  have 
been  punctured,  and  after  pieces  of  the  decidua  have  been 
discharged,  following  the  introduction  of  the  uterine  sound. 
Most  cases  follow  the  general  rule  first  above  stated. 

Diagnosis  of  Incomplete  Abortion. — In  cases  where 
the  discharges  have  not  been  careftilly  examined,  or  have 
been  thrown  away  without  examination,  and  in  which  demon- 
stration that  the  entire  ovum  has  been  expelled  is  in  this  way 
impossible,  the  only  sure  method  of  diagnosis  is  to  pass  a  finger 
into  the  uterus  and  feel  whether  portions  of  placenta  and 
membranes  still  remain. 

Diagnosis  of  Complete  but  Concealed  Abortion. — 
This  is  very  difficult.  It  depends  chiefly  upon  the  history  of 
signs  and  symptoms  indicating  pregnancy  and  abortion ;  and 
upon  the  recognition  of  an  enlarged  uterus  growing  smaller 
by  involution ;  the  lochial  discharge,  and  sometimes  the  ap- 
pearance of  milk  in  the  breasts. 

Diagnosis  of  Fcetal  Death. — The  signs  of  foetal  death 
are :  languor,  low  spirits,  pallor,  chilliness,  perhaps  some  fever, 
sunken  eyes  surrounded  by  darkened  rims,  nausea,  anorexia, 
fetid  breath,  and  bad  taste  in  the  mouth ;  a  feeling  of  weight, 
discomfort,  and  coldness  in  the  hypogastrium ;  flabbiness,  with 
stationary  or  diminished  size  of  abdomen,  with  loss  of  its  nor- 
mal firmness  and  elasticity;  the  uterus  rolling  more  easily 
from  side  to  side ;  flaccidity  and  diminished  size  of  breasts, 
with  the  appearance  of  milk  in  them.  These  symptoms  may 
not  come  on  until  some  time  after  foetal  death.  They  may  also 
be  produced  by  other  causes.  The  occurrence  of  several  is 
necessary  for  diagnosis,  which  last,  even  then,  may  not  be 
positive.  Fetid  discharges  per  vaginam,  with  or  without  exfo- 
liated epidermis,  are  more  reliable.  When  pregnancv  has 
sufficiently  advanced,  the  absence  or  cessation  of  previously 
recognizea  heart-sounds  and  foetal  movements  is  important. 
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(For  signs  of  foetal  death  during  labor,  at  or  near  fall'  term, 
see  Chapter  XXII.) 

Prognosis. — Abortions  often  consume  more  time  than  fall- 
term  labors,  owing  to  the  long  and  narrow  cervix  uteri,  and, 
as  yet,  imperfect  development  of  the  uterine  muscles.  The 
secundines  are  often  retained  hours  or  days  aft;er  discharge 
of  the  foetus.  With  proper  treatment  abortion  is  seldom  fatal ; 
it  is  less  dangerous  than  fall-term  delivery,  as  regards  the 
chances  for  hfe,  but  it  is  far  more  likely  to  leave  chronic 
uterine  disease  and  great  debility  from  hemorrhage. 

The  chief  dangers  are  hemorrhage  and  septicaemia  from 
retamed  secundines. 

Treatment. — The  treatment  of  abortion  will  differ  much 
according  as  we  design  to  prevent,  or,  on  the  other  hand, 
hasten  deUvery. 

If  the  hemorrhage  be  only  slight  in  degree,  and  the  pains 
feeble,  if  the  os  uteri  be  not  much  dilated,  and  the  membranes 
not  broken,  we  strive  to  continue  the  pregnancy ;  if  opposite 
conditions  prevail,  we  cannot  do  so,  but  must  hasten  delivery 
to  put  the  woman  in  safety. 

Should  the  foetus  be  dead,  the  uterus  must,  of  course,  be 
emptied. 

Treatment  to  Prevent  a  Threatened  Abortion  when  the  Symp- 
toms are  Slight — Absolute  rest  in  the  recumbent  posture,  in  a 
cool  room  with  light  bed-clothing.  Mental  and  emotional 
quiet.  Cooling  drinks,  avoidance  of  all  stimulants.  Opium 
(preferably  the  liq.  opii  sedativus,  gtt.  xx-xxx)  to  arrest 
uterine  contraction  and  check  hemorrhage ;  or  a  suppository 
of  morphia.  The  opiate  to  be  repeated  every  two  hours  if  the 
pains  be  not  controlled.  Astringents — lead,  alum,  the  min- 
eral acids — may  be  added  if  the  bleeding  continue.  Never  use 
ergot  or  the  tampon ;  and  the  application  of  cold  cloths  to 
prevent  hemorrhage  is  of  doubtfal  utility ;  it  rather  augments 
uterine  contraction.  The  Viburnum  prunifolium  (fld.  ext.  33. 
or  solid  ext.  gr.  iv  in  pill  every  two  or  three  hours)  is  alleged 
to  be  a  valuable  preventive  of  abortion ;  it  quiets  uterine 
contraction.     Evidence  in  favor  of  its  utility  is  increasing. 

Remove  any  known  cause  of  the  symptoms ;  and  restore, 
by  posture  and  gentle  manipulation,  any  existing  uterine  dis- 
placement, especially  retroversion  or  retroflexion. 

Efforts  to  prevent  abortion  must,  of  course,  cease  after  the 
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foebas  is  dead,  but  of  this  last  event  there  is,  during  the  first 
three  months,  no  unequivocal  sign.  Reduction  in  the  size  of 
the  uterus,  or  its  smallness  when  compared  with  the  known 
duration  of  the  pregnancy,  is  perhaps  of  most  diagnostic  value 
in  this  respect. 

Treatment  when  the  Abortion  is  Inevitable, — In  the  majority 
of  cases  the  delivery  may  be  left  to  complete  itself  by  the 
natural  powers.  This  is  especially  true  of  cases  occurring 
during  the  first  two  months  of  pregnancy.  Interference  may 
be  required  in  these,  and  later  cases,  on  account  of  excessive 
hemorrhage.  This  may  always  be  surely  arrested  by  the 
vaginal  tampon  properly  apphed.  The  tampon  also  stimu- 
lates uterine  contraction,  and  promotes  complete  separation  of 
the  ovum  from  the  uterus  by  causing  effused  blood  to  back  up 
and  accumulate  between  the  womb  and  foetal  membranes. 
The  tampon  is  a  vaginal  plug,  consisting,  preferably,  of  disks 
of  antiseptic  cotton,  cheese-cloth,  or  gauze.  When  these  are 
not  at  hand,  in  cases  of  emergency,  pieces  of  old  sheeting,  or 
of  a  soft  towel,  or  an  unrolled  roller  bandage  may  be  used. 
They  should  first  be  soaked  in  a  one  to  five  thousand  solution 
of  bichloride  of  mercury,  and  wrung  out ;  or  in  a  weak  solu- 
tion of  carbolic  acid  or  creolin.  To  mcilitate  easy  withdrawal 
of  the  tampon,  its  pieces  may  be  connected  by  a  continuous 
string  (like  the  bits  of  paper  on  a  kite-tail). 

Before  introducing  it,  empty  the  bladder;  wash  out  the 
vagina  with  the  bichloride  solution,  and  apply  the  tampon 
through  a  speculum  (preferably  Sims')  with  a  long  pair  of 
ordinary  dressing  forceps.  Let  the  first  pieces  be  packed 
behind,  and  then  others  all  round  the  cervix  uteri,  and  so 
continue  until  the  vagina  be  completely  and  compaxitly  filled, 
withdrawing  the  speculum  by  degrees  as  the  packing  proceeds 
above  it.  To  prevent  the  vagina  expelling  the  plug,  place  a 
T  bandage  over  the  vulva. 

When  no  speculum  is  at  hand,  pass  two  fingers  into  the 
vagina,  thus  separating  the  labia,  and  push  up  the  pieces  of 
cotton  between  them  with  the  dressing  forceps,  each  piece 
being  anointed  with  carbolized  oil  or  glycerin  to  prevent 
friction  and  chafing  of  the  vulva.  Be  careful  to  avoid  turn- 
ing in  any  hair. 

A  tupelo  or  sea-tangle  tent,  placed  in  the  cervix  may  pre- 
cede the  tampon,  if  necessary  to  assist  dilatation.  The  plug 
must  not  remain  in  the  vagina  longer  than  twelve  hours — 
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better  not  more  than  six  or  eight.  If  the  woman  be  very- 
weak  from  hemorrhage,  a  second  one  should  be  in  readiness 
before  the  old  plug  is  removed.  The  bladder  must  again  be 
emptied  by  the  catheter  if  required,  and  the  vagina  cleansed 
with  carbolized  water.  It  is  not  always  necessary  to  repeat 
the  tampon.  The  ovum  may  be  found  in  the  vagina  (when 
the  plug  is  removed),  from  whence  it  may  be  easily  extracted, 
and  if  entire,  with  cessation  of  bleeding.  Nothing  further 
will  be  needed  than  cleansing  the  vagina  with  an  antiseptic 
solution.  Should  the  hemorrhage  continue,  and  the  ovum 
still  remain  in  viero,  repeat  the  tampon,  and  rive  ergot  (fld. 
ext.  3SS-J  every  three  hours),  and  apply  cola  to  vulva  and 
hypogastrium.  We  may  be  able  to  expedite  delivery  by  care- 
ful manipulation,  when  the  os  is  dilated  and  the  ovum  pro- 
truding through  it,  but  if  the  membranes  be  still  intact  we 
had  better  abstain  from  this  eflfort  lest  we  rupture  them.  The 
repetition  of  the  tampon  should  not  be  continued  longer  than 
twenty-four  hours.  After  this  time  it  will  be  better  to  adopt 
the  more  radical  measures  of  extraction  by  finger  or  curette 
mentioned  ftirther  on. 

It  is  verv  common  after  the  third  month,  less  so  before 
then,  for  tne  foetus  to  be  expelled,  leaving  the  membranes 
(and  placenta,  if  it  be  developed)  in  viero.  When  this  occurs 
during  the  first  three  months,  the  cord  must  be  cut  or  broken 
(no  ligature  is  necessary),  the  foetus  removed,  and  the  case 
treated  by  ergot,  cold,  and  the  tampon,  as  before  described. 
During  and  after  the  fourth  month  the  tampon  is  not  advis- 
able, for  the  uterine  cavity  is  then  large  enough  to  contain 
considerable  blood,  and  the  uterus  is  also  suflficiently  large  to 
be  subjected  to  compression  and  grasping  of  its  wall  with  the 
hand  through  the  abdomen,  by  which  discharge  of  its  con- 
tents, contraction,  and  arrest  of  hemorrhage  may  be  effected, 
or  two  or  three  fingers  may  be  passed  into  the  uterus  (the 
cervix  being  sufliciently  open)  and  the  placenta  detached  and 
withdrawn. 

So  long  as  any  part  of  the  secundines  is  retained,  even 
though  the  bleeding  temporarily  cease,  and  whether  it  be 
before  or  after  the  third  month,  there  is  always  risk  of  the 
blood-flow  recurring,  as  well  as  of  septicaemia  (from  decompo- 
sition of  the  retained  matters),  pelvic  peritonitis,  and  cellu- 
litis. Hence  it  is  safter  in  any  case  to  secure  delivery  of  the 
secundines  without  delay.     In  cases  where  the  placenta  is  not 
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adherent,  but  simply  lodged  in  the  cervix^  it  may  be  hooked 
down  and  dislodged  with  the  finger.  When  it  is  retained 
higher  up  in  the  uterine  cavity,  a  finger  or  blunt  curette  may 
be  passed  to  the  fundus  (provided  the  os  be  sufficiently  patu- 
lous, and  if  not  it  should  be  dilated  with  tents,  or  with  the 
steel  dilator),  by  which  the  entire  retained  contents  may  be 
effectually  and  completely  removed.  In  using  the  finger,  it 
should  be  passed  into  the  womb  along  one  side,  then  sweep 
across  the  fiindus,  and  down  along  the  other  side.  No  man's 
finger  is  long  enough  to  do  this,  unless  the  uterus  be  pressed 
dovm  by  the  other  hand  upon  the  abdomen  Should  this  press- 
ure be  painfiil,  ether  may  be  used  for  anaesthesia.  Placing 
the  woman  in  the  lithotomy  position  greatly  facilitates  the  pro- 
ceeding. 

In  any  protracted  case,  the  vagina  should  be  freely  washed 
out  at  least  twice  daily  with  some  antiseptic  solution ;  and 
when  the  finger  or  instrument  have  been  placed  in  the  uterus, 
it  too  should  receive  a  similar  injection,  care  being  taken  that 
the  fluid  immediately  and  freely  returns  from  the  uterine  cavity y 
by  noting  that  the  os  is  sufficiently  open  for  this  purpose. 
Hot  water  and  ice  water,  carbolized,  nave  of  late  been  highly 
commended  as  intra-uterine  injections  in  these  cases,  alike  for 
their  styptic  as  for  their  antiseptic  influence.  Hot  water,  as 
hot  as  can  be  borne,  injected  for  fifteen  minutes  continuously 
into  the  vagina  and  against  the  cervix,  will  often  arrest  the 
hemorrhage  temporarily,  and  is  a  good  preliminary  to  the 
introduction  of  a  vaginal  tampon. 

The  aft;er-treatment  of  abortion  must  be  continued  rest,  as 
after  a  ftill-term  labor. 

In  women  who  have  aborted  once  or  more,  and  who  are 
likely  to  establish  in  this  way  the  "  abortion-habit,"  we  should 
enjoin  abstinence  from  coitus  for  a  year  or  more ;  removal  of 
all  suspected  causes  of  the  accident ;  when  pregnancy  again 
occurs,  insist  on  perfect  rest  in  bed  for  a  week  or  ten  days,  at 
times  corresponding  to  the  menstrual  epoch.  After  concep- 
tion, coitus  must  be  forbidden  during  gestation. 

Imperfect  Abortion, — When  remnants  of  the  ovum  remain 
in  uterOy  as  they  may  do  for  days,  weeks,  or  even  months, 
aft;er  a  supposed  complete  emptying  of  the  womb,  it  is  termed 
"  imperfect,"  or  "  incomplete  "  abortion. 

All  symptoms  may  subside,  wholly  or  in  part,  but  sooner 
or  later  hemorrhage  will  recur,  with  discharge  of  decidual  or 
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placental  debris,  which  may  or  may  not  be  putrescent — m  the 
former  case  endangering  septicsemia,  etc.  Such  cases  result 
from,  and  also  lea3  to,  endometritis.  Retained  blood  may 
deposit  successive  layers  of  fibrine  upon  fragments  of  mem- 
brane or  placenta,  constituting  so-called  "  fibrinous  polypus." 
Renewal  of  pains  and  bleeding  ultimately  result. 

Treatment  consists  in  completely  emptying  the  uterus  with 
the  finger  or  curette,  and  the  use  of  antiseptic  injections. 

Missed  Abortion. — As,  at  fall  term,  the  child  may  die  and 
remain  in  utero  weeks  or  months  afterward,  constituting  so- 
called  "  missed  labor,"  so,  during  the  earlier  months  of  preg- 
nancy, death  of  the  foetus  may  occur  and  the  ovum  still 
remain  weeks  or  months  in  the  uterine  cavity ;  this  is  "  missed 
abortion,'^ 

In  these  cases  the  symptoms  of  pregnancy  are  arrested; 
milk  may  appear  in  the  breasts ;  the  liquor  amnii  is  absorbed ; 
the  child  macerates  or  becomes  "  mummified  " — rolled  up  in 
the  placenta  or  membranes  like  a  parcel — but  usually  it  is  not 
putrid,  for  the  unbroken  membranes  have  protected  it  from 
atmospheric  germs. 

Pains,  bleeding,  and  unexpected  discharge  of  the  mass  usu- 
ally result.  When  this  last  does  not  occur  in  suspected  cases 
{positive  diagnosis  is  diflScult),  catheterism  of  the  uterus,  or 
dilatation  of  its  cervix  by  tents,  to  provoke  contraction  and 
expulsion  of  the  ovum,  is  the  proper  treatment ;  or  the  cervix 
may  be  rapidly  dilated  with  the  steel  dilators,  and  the  contents 
of  the  uterus  removed  by  the  finger  or  curette,  as  in  other 
cases. 

Before  concluding  this  chapter  on  abortion  it  may  be  well 
to  remind  the  reader  that  with  regard  to  the  treatmeivt  of  those 
cases  that  do  not  terminate  spontaneously,  and  which  require 
interference  either  from  excessive  and  continued  hemorrhage, 
or  on  account  of  retention  of  the  secundines,  two  methods  of 
practice  have  grown  up,  viz. :  first,  the  expectant  method,  com- 
prising the  use  of  the  tampon,  ergot,  gentle  expression,  or 
digital  extraction  of  the  placenta  when  it  presents  in  the  os 
uteri,  reserving  the  more  radical  method  of  scraping  out  the 
uterine  cavity  for  cases  in  which  decomposition  of  the  secun- 
dines is  beginning,  or  in  which  frequently-recurring  or  long- 
continued  hemorrhage  have  rendered  more  active  measures 
necessary ;  second,  the  radical  or  active  method,  by  which  all 
cases  considered  beyond  prevention  are  treated  actively /rom 
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the  beginning,  the  woman  being  ansesthetized,  the  os  and  cer- 
vix uteri  rapidly  dilated  with  steel  instruments,  and  the  curette 
used  to  empty  the  uterus — scraping  out  foetus,  placenta,  and 
the  entire  decidua  by  one  complete  operation — just  as  a  poly- 
pus or  other  morbid  neoplasm  would  be  removed  by  a  some- 
what similar  surgical  proceeding.  Both  methods  of  treatment 
have  their  respective  advantages  and  disadvantages ;  both 
have  earnest  advocates;  neither  plan  has  been  universally 
adopted.  There  will  probably  always  be  cases,  or  at  least  cir- 
cumstances, in  and  under  which  each  of  the  two  methods  may 
be  judiciously  employed. 

Treatment  of  Premature  Labor. — The  management 
of  labor  after  the  seventh  month  is  about  the  same  as  at  ftill 
term.  Dilatation  of  the  os  may  be  slow,  but  the  child  is 
smaller.  The  placenta  is  liable  to  be  retained,  but  not  so  long 
as  in  abortion  cases.  Its  delivery  may  be  expedited  by  com- 
pression of  the  uterus  through  the  abdomen,  or,  if  this  fail, 
and  the  occurrence  of  hemorrhage  necessitate  interference, 
two  or  more  fingers,  or  the  half  hand,  or  whole  hand  (accord- 
ing to  the  degree  of  dilatation  of  the  os  uteri,  and  the  period 
to  which  pregnancy  has  advanced),  may  be  introduced  into 
the  womb  and  the  placenta  peeled  off  with  the  fingers  and 
extracted. 


CHAPTER    XI. 

extra-uterine  pregnancy,  etc. 

Extra-uterine  Gestation  (Extra-uterine  Fcetation  ; 
Ectopic  Gestation). — Development  of  the  ovum  outside  the 
uterine  cavity.  Since  some  cases,  while  misplaced,  are  not 
entirely  outside  of  the  uterus,  the  term  "  ectopic  "  is  perhaps 
best. 

Varieties. — The  ovum  may  lodge  in  the  Fallopian  tube 
(tubal  pregnancy) ;  when  lodged  in  that  portion  of  the  tube 
which  passes  through  the  uterine  wall,  it  is  called  "  interstitial 
pregnancy"     Rarely  the  tube  is  congenitally  deformed ;  it 
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enters  the  uterus  externally  as  usual,  but  then  descends  in  the 
muscular  wall  and  opens  into  the  uterine  cavity  lower  down. 
An  ovum  lodged  in  such  a  tube  would  constitute  a  veritable 
**  interstitial  pregnancy  "  The  ovum  may  remain  in  the  ovary 
after  the  Graafian  vesicle  has  ruptured  (ovarian  pregnancy)  ; 
or  it  may  find  its  way  into  the  cavity  of  the  abdominal  peri- 
toneum {abdominal pregnancy).  There  are  several  sub-varieties 
mentioned  further  on. 

Tubal  Pregnancy  is  the  most  common  variety,  but  all 
forms  of  extra-uterine  gestation  are  rare. 

Causes. — Spasm,  paralysis,  stricture,  sacculated  dilatation, 
doubling  of  or  pressure  upon  the  tube,  causing  obstruction  of 
its  canal.  The  tube  may  be  compressed  by  tumors  outside  of 
it,  or  drawn  out  of  place,  bent,  and  fixed  at  an  angle  by  con- 
tracting adhesions,  the  result  of  peritonitis.  It  may  be  ob- 
structed by  small  polypi.  In  twin  cases,  each  ovum  may 
interfere  with  the  passage  of  the  other  through  the  tube,  hence 
twins  are  relatively  more  frequent  in  tubal  pregnancies  than 
in  normal  ones.  Fright  during  coition  is  an  alleged  but 
doubtful  cause.  Tubal  pregnancy  is  more  apt  to  occur  after 
than  before  thirty  years  of  age  and  also  after  prolonged 
sterility. 

Prognosis. — ^All  forms  of  extra-uterine  pregnancy  are  ex- 
tremely dangerous.  The  tubal  variety  is  the  most  fatal  of 
any ;  if  let  alone  nearly  every  case  dies ;  by  suitable  treat- 
ment many  are  saved.  The  fatal  results  are  explained  as  fol- 
lows :  As  the  ovum  grows,  that  part  of  the  tube  in  which  it  is 
placed  grows  with  it,  and  becomes  distended  into  a  sac  or  cyst 
— really  a  miniature  uterus.  Usually  within  the  first  three 
or  four  months  the  growth  of  the  ovum  bursts  the  cyst,  the 
wall  of  the  latter  ruptures,  and  from  its  bleeding  vessels  there 
occurs  a  rapidly  fatal  hemorrhage  into  the  abdominal  cavity  ; 
sometimes  death  from  collapse  within  an  hour.  Exception- 
ally the  hemorrhage  is  not  fatal ;  then  follows  peritonitis  (and 
its  dangers)  produced  by  the  presence  of  blood,  foetus,  liquor 
amnii,  etc.,  in  the  peritoneum.  Should  death  still  not  occur, 
the  foetus  may  become  re-encysted  by  a  wall  of  organized  in- 
flammatory lymph,  and  the  sac  or  cyst  thus  newly  formed,  at 
a  later  date  inflames,  suppurates,  and  eventually  discharges. 


1 72  EXTRA-  UTERINE  PREGNANCY, 

like  any  other  abscess,  into  some  neighboring  cavity.  Death 
from  septicaemia  or  exhaustion  may  result.  Finally,  the  re- 
encysted  ovum  may  remain,  without  any  inflammation,  become 
partially  absorbed,  leaving  a  calcareous,  inorganic  remnant 
(so-called  lithopsedion :  stone-child),  which  may  give  no  fur- 
ther trouble  during  a  long  life. 

Symptoms  and  Diagnosis  of  Tubal  Pregnancy. — This 
abnormal  condition  is  most  often  not  suspected  before  symp- 
toms of  approaching  rupture  begin ;  sometimes  not  until 
actual  rupture  have  taken  place. 

The  symptoms  preceding  rupture  are  extremely  important, 
but  the  diagnosis  is  difficult.  The  early  signs  of  pregnancy 
exist.  The  menses  are  absent,  but  reappear,  irregularly  after 
one  or  two  months,  leading  the  woman  to  doubt  her  supposed 
pregnancy.  The  discharge  is  mingled  with  shreds  of  broken- 
down  uterine  decidua.  The  womb  is  somewhat  enlarged,  but 
not  as  much  as  it  should  be  in  a  normal  pregnancy  of  the 
same  duration.  A  tender  and  painftil  tumor  (the  tubal  cyst) 
is  discovered  on  the  side  of  the  uterus,  in  the  vicinity  of  one 
of  the  broad  ligaments.  It  grows  rapidly ;  the  womb  does 
not.  The  tumor  may  be  detected  by  the  bimanual  exami- 
nation ;  it  is  somewhat  soft  and  fluctuating.  Should  the 
vaginal  finger  recognize  ballottement  the  diagnosis  is  certain. 
The  womb  may  be  pushed  on  one  side  by  the  growing  ovum. 
Eventually  a  severe,  tearing,  colicky,  intermittent  pain  occurs 
in  the  region  of  the  tumor,  produced  by  contractions  of  the 
wall  of  the  tubal  cyst ;  the  "  miniature  Fallopian  uterus  "  is 
irritated  to  contract  by  distention;  it  is  having  "pains;"  but 
smce  there  is  no  outlet  for  its  contents,  it  bursts. 

Symptoms  of  Rupture. — Severe  and  sudden  abdominal 
pain,  with  intense  collapse,  pallor,  feeble  and  frequent  pulse, 
etc.  Rapid  swelling  of  the  abdomen,  low  down,  and  at  first 
on  the  side  occupied  by  the  tumor ;  later,  all  over.  The 
swelling  is  soft  and  doughy ;  it  is  produced  by  blood  effused 
into  the  peritoneum.  Syncope,  nausea  and  retching,  cold 
sweats,  etc.,  precede  the  fatal  event. 

Treatment  before  Rupture. — When  surgical  skill  is 
available  the  proper  treatment  is  laparotomy.  After  thorough 
cleansing  and  sterilization  of  the  abdomen  and  pubes,  as  well 
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as  of  the  instruments  and  hands  of  the  operator  and  assist- 
ants, the  bladder  is  emptied,  and  the  patient  anaesthetized. 
An  incision  three  inches  long  is  then  made  in  the  median  line 
above  the  pubes  down  to  the  peritoneum,  any  bleeding  vessels 
being  twisted  before  opening  the  peritoneal  cavity.  The  peri- 
toneum is  then  incised ;  the  intestine  kept  back  by  pads  of 
cotton  or  gauze  wrung  out  of  the  sterilized  water ;  tne  opera- 
tor's fingers  bring  out  the  distended  tube  and  ovary  at  the 
incision  after  having  freed  them  from  any  existing  adhesions ; 
the  pedicle  is  then  transfixed  by  a  double  ligature  of  sterilized 
silk,  and  each  half  of  it  tied  securely  according  to  surgical 
rule.  The  pedicle  is  cut,  and  the  entire  mass — tube,  feetal 
cyst,  and  ovary — removed.  The  pads  are  then  withdrawn 
and  the  abdominal  incision  closed  and  dressed  in  the  usual 
manner.  In  case  of  threatened  collapse  from  hemorrhage 
during  the  operation,  the  peritoneal  cavity  may  be  flooded 
with  a  1  per  cent,  sterilized  solution  of  common  salt  at  a  tem- 
perature of  120®  F.,  a  quart  of  this  solution  having  been  pre- 
viously prepared.  It  is  rapidly  absorbed  by  the  peritoneum, 
and  acts  as  a  restorative — like  transftision. 

Should  surgical  skill  not  be  obtainable,  there  remains  the 
device  of  killing  thefcdus  to  stop  its  growth,  and  thus  forestall 
further  distention  and  rupture  of  the  cyst.  The  methods  are : 
(1)  aspiration  of  the  liquor  amnii ;  (2)  injection  of  morphia 
into  the  amniotic  sac.  Both  of  these  methods  have  been 
almost  completely  abandoned,  and  cannot  be  recommended. 
(3)  Killing  the  foetus  by  electricity  is  the  proceeding  now 
recognized  as  the  best.  A  faradic  current  is  passed  through 
the  cyst  in  a  series  of  sharp  shocks,  and  repeated  every  day 
till  diminution  in  the  size  of  the  tumor  and  retrograde  changes 
in  the  breasts  indicate  foetal  death.  One  pole  (the  negative) 
is  passed  into  the  rectum  or  vagina,  and  placed  in  contact  with 
the  tumor,  while  the  positive  pole  is  applied  on  the  abdomen. 
Electricity  should  not  be  used  when  there  are  signs  indicating 
impending  rupture :  it  would  hasten  that  unhappy  event ;  nor 
is  it  advisable  in  cases  that  have  advanced  beyond  the  end  of 
the  third  month  of  pregnancy. 

Treatment  after  Rupture. — Laparotomy  is  here  un- 
questionably the  best  method  to  pursue.  The  abdominal 
cavity  should  be  opened  by  incision,  the  Fallopian  tube,  with 
the  cyst,  foetus,  ovary,  and  effused  blood  removed,  in  the  man- 
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ner  just  previously  described  for  cases  before  rupture,  extra 
care  being  taken,  in  the  ruptured  cases,  to  quichly  secure  the 
bleeding  vessels  of  the  ruptured  tube  from  further  hemorrhage. 
The  sterilized  salt  solution  may  be  used  to  recuperate  the 
patient  from  collapse,  as  in  cases  operated  upon  before  rupture, 
just  previously  described.  The  operation  to  be  performed  with 
the  strictest  antiseptic  precautions.  In  twenty-one  operations 
performed  immediately  after  rupture  of  the  cyst,  by  Mr.  Law- 
son  Tait,  twentjr  women  were  saved.  Lack  of  surgical  address, 
daring,  and  skill ;  the  want  of  surgical  instruments  and  anti- 
septic appliances;  and  the  dread  of  operating  upon  women 
almost  at  the  door  of  death,  will  doubtless  continue,  as  in  the 
past,  to  prevent  the  performance  of  this  operation  in  many 
cases  where  it  ought  to  be  done.  Removal  of  the  cyst,  foetus, 
etc.,  has  been  accomplished  through  an  incision  made  by  a 
cautery  knife  in  the  top  of  the  vagina,  but  the  abdominal 
incision  is  preferable. 

Should  no  operation  be  attempted,  the  only  remaining  treat- 
ment is  that  of  expectancy — a  forlorn  hope.  The  woman  must 
be  kept  absolutely  at  rest ;  opium  given  to  relieve  pain ;  stim- 
ulants to  prevent  collapse ;  with  ice  to  the  abdomen  and  com- 
pression of  the  aorta  to  control  hemorrhage.  There  is  a  bare 
chance  the  bleeding  may  stop  and  the  foetus  become  re-encysted 
by  a  wall  of  inflammatory  exudation,  and  so  remain  harm- 
less,* or  be  discharged  later  by  abscess  and  bursting  of  the 
cyst,  either  externally  or  into  some  neighboring  viscus,  as 
already  explained. 

Intra-ligamentous  Pregnancy  (Extra-peritoneal, 
SUB-PERITONEO-PELVIC,  sub-peritoneo-abdominal). — This 
is  a  variety  of  tubal  pregnancy  in  which  the  tube  ruptures 
between  the  layers  of  broad  ligament — ^between  two  external 
surfaces  of  peritoneal  layers,  not  into  the  peritoneal  cavity. 
The  effusion  of  blood  is  restricted  by  these  layers  of  broad 
ligament  and  the  connective  tissue  uniting  their  apposed  sur- 
faces. Hence  the  hemorrhage  is  less  likely  to  be  rapidly 
fatal,  constituting  a  limited  hsematocele,  which  may  become 
absorbed,  leaving  a  lithopsedion,  or  develop  into  an  abscess 
later  on.     The  newly  formed  hsematocele  may,  however,  un- 

1  Virchow  (CeUular  Pathology,  p.  325)  found  the  muscles  of  a  foetus  perfectly 
intact  after  remaining  thirty  years  in  the  body  of  its  mother. 
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dergo  a  secondary  rupture  through  the  distended  broad  liga- 
ment and  into  the  peritoneal  cavity. 

The  diagnosis  of  mtra-ligamentous  cases  depends  chiefly  upon 
the  collapse  from  hemorrhage  being  less  severe,  and  upon  the 
recognition  of  a  rapidly  formed  but  still  circumscribed  tumor 
independent  of  the  uterus,  in  which  may  be  felt  fluctuation 
and  perhaps  pulsating  vessels.  This  tumor  is  formed  by  clots 
of  effused  blood  circumscribed  between  the  folds  of  broad 
ligament,  quite  different  from  the  doughy  enlargement  dif- 
fused over  the  whole  abdomen  when  hemorrhage  has  taken 
place  inside  the  peritoneal  cavity. 

Treatment. — ^Surgical  interference  not  usually  necessary. 
By  rest  and  recumbency,  with  treatment  for  the  anaemia  fol- 
lowing the  moderate  hemorrhage,  the  effused  blood  may  be 
absorbed,  and  the  woman  recover.  Suppuration  may,  how- 
ever occur,  when  the  sac  should  be  opened  from  the  vagina, 
well  washed  out  with  solution  of  hydrogen  peroxide,  and 
drained.  Occasionally  the  child  survives  rupture  into  the 
broad  ligament,  and  continues  to  grow,  with  consequent  dan- 
ger of  a  second  rupture  into  the  peritoneum.  To  avoid  this, 
electricity  may  be  used  to  end  foetal  life.  But  if  pregnancy 
have  progressed  to  the  fourth  month — and  especially  if  symp- 
toms of  sepsis  arise — and  decomposition  of  the  foetus  ensue, 
abdominal  section  becomes  necessary,  the  sac  being  opened  and 
stitched  to  the  abdominal  wall,  after  extraction  of  its  con- 
tents, with,  of  course,  free  drainage. 

Interstitial  Pregnancy  (Tubo-uterine). — The  ovum 
is  in  that  part  of  the  tube  passing  through  the  uterine  wall. 
Extremely  rare.  Rupture  may  occur  into  the  peritoneum; 
or  that  surface  of  the  foetal  cyst  toward  the  interior  of  the 
womb  may  rupture  and  the  foetus  escape  into  the  uterine 
cavity,  and  come  out  by  the  natural  passage.  It  is  less  fatal 
than  tubal  pregnancy,  and  may  rarely  advance  to  full  term. 
Differential  diagnosis  from  other  varieties  very  uncertain. 
The  womb  is  irregularly  enlarged;  the  tumor  moves  with 
the  uterus ;  the  uterine  cavity  is  empty.  Possibly  the  finger 
in  utero  may  recognize  the  bulging  wall  of  the  foetal  cyst  and 
its  contents.  If  so,  this  wall  may  be  incised  and  its  contents 
discharged  through  the  uterus  and  vagina.  Should  rupture 
occur  into  the  peritoneum,  or  should  the  condition  be  recog- 
nized before  rupture,  the  best  treatment  is  laparotomy. 
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Ovarian  Pregnancy. — Its  occurrence  has  been  disputed, 
but  a  few  cases  have  undoubtedly  been  observed.  The  ovisac 
(Graafian  vesicle)  ruptures  without  the  ovule  escaping ;  sper- 
matozoa enter  through  the  rent,  hence  impregnation  and  ges- 
tation begin  in  the  ovary.  The  wall  of  the  ovisac  and  stroma 
of  the  ovary  dilate  to  form  the  foetal  cyst ;  but  gradual  dis- 
tention may  force  the  ovum  partially  out  of  the  ovary  and 
into  the  peritoneum,  the  portion  escaping  being  circumscribed 
by  peritoneal  adhesions.  Rupture  usually  occurs  within  three 
or  four  months,  with  the  several  results  usually  produced  by 
rupture  of  tubal  cases.  Differential  diagnosis  well-nigh  im- 
possible. Treatment :  practically  the  same  as  for  tubal  gesta- 
tion. 

Abdominal  Pregnancy. — In  these  cases  the  ovum  is 
neither  in  the  womb,  tube,  nor  ovary ;  it  is  in  the  cavity  of 
the  peritoneum ;  its  growth  is  not  curtailed  by  any  resisting 
muscular  wall.  The  pregnancy  therefore  may,  and  usually 
does,  go  to  fiill  term — a  history  surprisingly  different  from  the 
rupture  occurring  in  other  varieties  previously  described.  The 
placenta  has  been  found  attached,  in  different  cases,  to  all 
parts  of  the  peritoneum :  to  that  covering  the  uterus,  the  blad- 
der, the  colon,  the  small  intestine,  the  mesentery,  the  stomach, 
the  kidney,  the  omentum,  the  lumbar  vertebrae,  etc. 

Abdominal  pregnancy  is  said  to  be  primary  when  the  im- 
pregnated ovule,  failing  to  pass  from  ovary  to  tube,  drops 
down  into  the  cavity  of  the  peritoneum,  and  attaching  itself 
to  that  membrane,  begins  there  its  primary  development. 
The  existence  of  this  variety  has  been  denied  and  thought  to 
be  impossible;  it  is  said  the  peritoneum  would  digest  the 
ovum,  etc.  But  that  impregnation  may  really  occur  in  the 
abdominal  cavity  is  shown  in  a  case  where  the  body  and  part 
of  the  neck  of  the  uterus  had  been  removed,  the  ovaries  re- 
maining. Semen  passed  in  through  a  fistulous  opening  in  the 
stump  of  the  cervix,  and  abdominal  pregnancy  followed. 

Most  cases  of  abdominal  pregnancy  are  said  to  be  secondary, 
that  is  to  say,  they  begin  as  tubal,  ovarian,  interstitial,  or 
intra-ligamentous  cases,  and  after  rupture  become,  secondarily , 
abdominal  cases.  The  ovum  remains  partly  connected  with 
its  first  sac,  but  wherever  it  touches  the  peritoneum  a  prolifer- 
ation of  connective  tissue  occurs,  and  so  the  sac  is  enlarged  and 
continues  to  grow,  forming  adhesions  to  various  visceral  layers 
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of  peritoneum.  More  rarely  there  are  no  restricting  pseudo- 
membranes,  the  ovum,  surrounded  by  its  amnion  and  chorion, 
being  free  in  the  abdominal  cavity.  And  still  more  rarely 
the  amnion  and  chorion  may  also  rupture,  leaving  the  child 
loose  in  the  cavity  of  the  abdomen,  it  then  usually  dies,  but 
exceptionallv  does  not,  but  pursues  its  development  in  a  new 
sac  of  proliferated  connective  tissue. 

Symptoms  and  Diagnosis. — ^Nothing  special  occurs  during 
the  early  part  of  pregnancy,  except  that  the  uterus  does  not 
enlarge  correspondingly  with  the  duration  of  pregnancy. 
Attacks  of  pain  in  the  abdomen  may  occur,  with  fever,  due  to 
local  peritonitis,  and  sometimes  pain  is  produced  by  foetal 
motions.  Most  cases  progress  without  other  remarkable  symp- 
toms ;  sometimes  there  may  be  partial  rupture  of  the  cyst, 
with  moderate  bleeding  and  prostration,  and  subsequent  re- 
covery. Late  in  pregnancy  the  movements  of  the  child  are 
more  easily  felt,  and  the  sounds  of  its  heart  more  distinctly 
heard  than  in  normal  pregnancy.  Small  size  of  the  uterus 
precludes  the  possibility  of  its  containing  the  foetus.  At  full 
term  labor-pams  begin — uterine  contractions — with  discharge 
of  the  uterine  decidua  and  some  blood,  and  the  foetus,  till  now 
alive,  well,  and  normally  developed,  soon  dies.  It  may  remain 
for  many  years  without  change ;  or  become  partially  absorbed, 
leaving  a  lithopsedion ;  or  again,  which  is  most  common,  the 
cyst  becomes  inflamed  and  suppurates,  the  child  breaks  up, 
decomposes,  and  the  whole  contents  of  the  abscess  are  dis- 
charged through  fistulous  openings  into  the  adjoining  visceral 
cavities,  or  externally  through  the  skin,  the  woman  being 
liable  to  death  from  exhaustion,  septicsemia,  etc.  In  cases 
where  a  diagnosis  is  almost  certain,  it  is  admissible  to  make  it 
quite  so  by  passing  a  finger  through  the  dilated  os  uteri,  thus 
demonstrating  the  emptmess  of  the  uterine  cavity. 

Treatment. — If  the  child  be  alive,  do  nothing  before  full 
term.  Then  ^^ primary  laparotomy  "  may  be  done  before  the 
child  dies,  or  "  secondary  laparotomy  "  some  weeks  or  months 
after  its  death.  By  the  primary  operation  the  child  is  some- 
times saved,  but  the  risk  to  the  mother  is  so  great  (chiefly 
from  hemorrhage  at  the  placental  site)  that  secondary  lapar- 
otomy has  been  until  recently  preferred.  Lately,  with  im- 
proved methods  of  operating,  the  primary  operation  is  growing 
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in  favor,  and  the  chance  of  saving  both  child  and  mother 
increased.  When  the  child  has  died,  whether  at  term  or 
before,  there  should  be  no  operation  for  at  least  a  month  or 
even  much  longer,  provided  no  symptoms  of  septicaemia  arise. 
This  delay  allows  obliteration  of  the  placental  vessels  and 
lessens  the  risk  of  hemorrhage  during  and  after  the  operation. 
It  also  gives  a  chance  for  the  "  lithopsedion  "  process,  but  this 
is  seldom  realized.  So  long  as  the  dead  child  remains,  how- 
ever, the  risk  of  septicaemia  remains  also.  Delay  must  be 
measured  by  the  case,  not  by  rule.  Some  advise  the  abdo- 
men to  be  opened  "  as  soon  as  the  placental  circulation  has 
ceased,  as  certified  to  by  the  absence  of  placental  murmur." 
The  operation  (with  aU  antiseptic  precautions)  is  done  by 
making  an  incision  in  the  linea  alba.  Should  the  foetal  sac 
not  be  adherent  to  the  abdominal  wall  it  must  be  stitched  to 
the  incised  surfaces  of  the  wound  before  being  opened.  When 
opened,  the  child  is  removed,  but  the  placenta  left  undisturbed, 
to  come  away  spontaneously,  which  it  will  do  after  some  days 
or  weeks,  the  lower  end  of  the  incision  being  left  open  to  per- 
mit its  discharge,  as  well  as  for  a  drainage-tube  and  washing 
out  of  the  sac  with  antiseptic  fluids.  The  end  of  the  ftinis  is 
left  protruding  from  and  fixed  to  the  lower  part  of  the  incision. 
To  attempt  separation  of  the  placenta  insures  immediate  and 
dangerous  hemorrhage.  Even  when  it  is  left,  hemorrhage 
may  occur  later.  Within  the  last  decade  an  improved  mode 
of  operating  has  been  successftilly  practised  to  avoid  both  the 
danger  of  hemorrhage  and  septicaemia.  It  consists  in  exsect- 
ing  the  entire  cyst  and  placenta  at  once,  not  by  tearing  or  peel- 
ing them  away,  but  by  first  clamping  and  then  ligating,  bit 
by  bit,  all  vascular  connections  of  the  cyst  and  placenta,  the 
parts  tied  by  the  ligatures  being  then  severed  by  incision. 
This  method  wUl  probably  supersede  that  of  leaving  the  pla- 
centa undisturbed.     At  present  the  matter  is  unsettled. 

When,  in  neglected  cases  (without  laparotomy),  the  foetus 
and  liquid  contents  of  the  cyst  are  being  gradually  discharged 
througn  fistulous  openings,  these  openings  should  be  enlarged, 
by  carefiil  stretching  or  dilatation  with  tents,  antiseptic  washes 
thrown  in,  free  drainage  secured,  and  pieces  of  bone  or  other 
obstructing  debris  removed  by  manipulation.  The  woman  is 
given  iron,  quinine,  food,  ana  stimulants  to  prevent  exhaus- 
tion, and  opiates  to  relieve  pain. 
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Hydatidiform  Pregnancy  (Cystic  Degeneration  of 
THE  Chokial  Villi.  Vesicular  Mole). — The  fotua  dies 
early,  and  usually  dissolves  and  disappears,  and  then  the  villi 
of  the  chorion — the  bulbous  ends  of  their  branches — ^become 
distended  with  the  fluid  into  little  sacs  or  cysts  of  difierent 
sizes,  which  continue  to  increase  in  number  till  the  uterus  be 
filled.  Technically,  the  disease  is  cystic  (or  dropsical)  degen- 
eration  of  the  ehyrial  villi.     The  cysts  hang  by  long,  narrow 
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pedicles  like  dimiuutive  elastic  peara,  or  dangle  from  each  other, 
auggeating  a  resemblance  to  serpent's  e^s.  Viewed  en  masse, 
they  look  like  a  bunch  of  grapes,  but  their  branching  stalks 
are  not  derived,  like  a  bunch  of  grapes,  from  one  main  stem, 
but  one  cyst  is  joined  by  its  pedicle  to  another,  and  this  again 
to  another,  until  the  final  pedicle  la  traced  to  the  membrane 
of  the  chorion.  Some  of  the  cyatsarehalf  an  inch  in  diameter 
or  a  little  over — most  of  them  much  smaller.     (See  Fig.  62.) 
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The  degenerated  villi  may  penetrate  deeply  into  the  mus- 
cular wall  of  the  uterus,  even  to  the  peritoneum,  and  thus  lead 
indirectly  to  rupture  of  the  uterus.  In  some  cases  of  twins 
the  chorial  villi  of  one  foetus  may  degenerate,  while  those  of 
the  other  do  not — the  latter  child  reaching,  possibly,  fiill  de- 
velopment. In  other  cases  only  a  part  of  the  villi  becomes 
diseased,  enough  remaining  healthy  to  form  a  placenta,  and 
the  pregnancy  goes  to  fiill  term  with  a  well-iormed  child. 
The  degenerative  process  usually  begins  during  the  first  month 
of  pregnancy :  its  commencement  is  seldom  postponed  later 
than  the  third  month. 

Causes, — It  has  been  ascribed  to  constitutional  syphilis; 
morbid  changes  in  the  decidua ;  early  death  of  the  foetus,  etc., 
but  the  question  is  still  unsettled. 

It  has  been  called  hydatidiform  pregnancy  from  a  crude  re- 
semblance to,  and  a  lormer  erroneous  supposition  that  the 
cysts  were  identical  with,  true  hydatids  (entozoa,  acephalo- 
cysts),  such  as  occur  in  the  liver  and  other  organs  (possibly  in 
the  uterus),  but  which  have  nothing  to  do  with  impregnation, 
or  an  ovum. 

Remnants,  or  repeated  new  developments  of  the  growth  may 
appear  months  or  even  years  after  impregnation.  In  women 
separated  from  their  hust)ands,  unpleasant  complications  might 
thus  arise,  and  the  case  assume  medico-legal  importance. 

Diagnosis  of  Trus  Hydatids  from  Hydatidiform  Pregnancy, — 
In  true  hydatids  the  cysts  develop,  some  imide  of  others,  and 
the  echinococci  heads  and  booklets  may  be  seen  with  the 
microscope.  This  microscopic  appearance  is  wanting  in  hyda- 
tidiform pregnancy,  in  which,  also,  we  have  seen  the  cysts 
hang  by  stalks  and  increase  by  a  sort  of  budding  process — 
not  inside  each  other. 

Symptoms  of  Hydatidiform  Pregnancy, — The  early  signs  of 
pregnancy  follow  impregnation  as  usual;  but  there  are  no 
positive  or  physical  signs,  for  the  child  dies  before  the  tenth 
week — often  much  sooner.  Then  follows  extreme  rapidity  of 
uterine  enlargement.  At  six  months  the  womb  is  as  large  as 
a  full-term  pregnancy.  It  is  unsymmetrical  in  shape ;  it  is 
doughy  or  boggy  to  the  touch,  and  no  foetus  can  be  felt  in  it. 
Overdistention,  between  the  fourth  and  sixth  month,  leads  to 
contraction  of  the  womb,  accompanied  with  gushes  of  trans- 
parent watery  fluid,  from  crushing  and  bursting  of  cysts. 
Hemorrhage — severe  hemorrhage — may  also  occur. 
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Diagnosis  is  confirmed  by  finding  characteristic  cysts  in  the 
discharges,  or  the  mass  may  have  been  previously  felt  in  the 
OS  uteri. 

Prognosis, — Generally  favorable.  The  chief  danger  is  hem- 
orrhage. In  rare  cases  rupture  of  the  uterus  may  occur,  with 
consequent  hemorrhage  into  the  peritoneal  cavity,  peritonitis, 
septicaemia,  and  death. 

Treaimerd. — Empty  the  uterus  and  secure  its  contraction  as 
soon  as  safely  practicable.  Give  ergot.  Open  the  os  uteri,  if 
necessary,  with  a  Barnes's  or  other  dilator,  and  with  the 
fingers,  or  hand,  or  half  hand  in  the  uterus,  carefiilly  extract 
the  mass.  Beware  of  rupturing  the  uterine  wall :  it  may  be 
very  thin.  While  the  os  is  dilating  a  tampon  may  be  necessary 
to  check  hemorrhage.  Instead  of  using  the  hand,  the  mass  may 
be  broken  up  with  a  male  metal  catheter,  and  left  to  be  ex- 
pelled by  uterine  contraction,  especially  when  the  os  is  undi- 
lated,  a  tampon  being  used  to  control  hemorrhage. 

In  case  the  child  is  demonstrated  to  be  alive  (as  in  the  rare 
instances  of  twins  previously  mentioned),  an  attempt  may  be 
made  to  control  hemorrhage  without  emptying  the  uterus ; 
but  should  this  not  succeed,  and  the  life  of  the  woman  be 
jeopardized,  the  rule  of  removing  the  hydatidiform  mass  must 
be  adhered  to,  whether  the  healthy  ovum  be  disturbed  or  not. 

After  emptying  the  uterus  its  cavity  should  be  washed  out 
with  a  carbolic  solution.  If  bleeding  continue,  wash  the 
uterine  cavity  with  a  solution  of  perchloride  of  iron.  To 
prevent  recurrence  of  the  growth,  Dr.  Barnes  recommends 
painting  the  inside  of  the  uterus  with  tr.  iodin.  one  part,  to 
glycerin  ^y%  parts  once  a  week  for  several  weeks.  Should 
there  be  any  offensive  discharge,  wash  out  the  uterus  with 
some  antiseptic  solution,  or  insert  a  suppository  of  iodoform. 

In  cases  where  a  diagnosis  has  been  made  early  in  preg- 
nancy, or  even  later,  but  without  any  uterine  contractions  or 
hemorrhage,  it  will  be  best  (provided  no  evidence  of  a  living 
child  be  present)  to  dilate  the  os  uteri,  bring  on  labor  and 
empty  the  womb,  and  thus  avoid  the  danger  of  hemorrhage 
which  increases  with  the  duration  of  pregnancy. 

Moles. — ^Moles  are  masses  of  some  sort,  developed  in  and 
expelled  from  the  uterus.  If  the  growth  result  from  impreg- 
nation, it  is  called  a  "  trvs  "  mole ;  if  it  occur  independent  of 
impregnation,  it  is  a  *' false  "  mole. 
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True  moles :  The  hydatidiform  pregnancy  just  described  is 
a  true  mole.  Another  form — the  ^^  fleshy  mole  " — occurs  after 
early  death  of  the  foetus,  from  a  sort  of  developmental  meta- 
morphosis of  the  foetal  membranes,  mingled  with  semi-organ- 
ized blood-clots,  so  as  to  form  a  more  or  less  solid  nondescript 
fleshy  mass.  Chorial  villi  may  generally  be  discovered  in  it 
with  the  microscope. 

Portions  of  the  foetal  membranes,  or  of  the  placenta,  may 
be  left  after  abortion,  and  develop  into  true  moles. 

False  moles:  An  intra-uterine  polypus,  qt fibroid  tumor,  or 
retained  eoagula  of  menstrual  blood,  or  a  desqua/mative  east  of 
mucous  membrane  from  the  uterine  cavity  (membranous  dys- 
menorrhoea),  may  be  expelled  from  the  womb,  with  pains  and 
bleeding  resembling  those  of  abortion  or  labor.  Examina- 
tion of  the  mass,  its  history,  and  absence  of  chorial  villi,  will 
be  sufficient  to  indicate  a  correct  diagnosis,  and  shield  the 
female,  if  unmarried,  from  any  undeserved  suspicions. 

A  desquamative  cast  from  the  vagina  may  occasionally  occur. 

These  are  so-called  false  moles ;  they  seldom  attain  any  con- 
siderable size. 

Treo^men^  consists  in  securing  their  complete  expulsion  by 
ergot,  digital  manipulation,  or  curetting.  In  cases  of  fibroid 
tumors  or  polypi  the  usual  surgical  methods  may  be  necessary 
for  their  removal. 

Dropsy  of  the  Amnion  (Hydramnion,  Hydramnios, 
Polyhydramnios). — ^The  normal  quantity  of  liquor  amnii 
(one  to  two  pints)  may  be  increased  to  unq,  ten,  and  even 
twenty  or  more  pints.     This  is  hydramnion. 

Causes,  not  thoroughly  understood.  In  some  instances  the 
cause  is  interference  with  return  of  blood  to  foetus  through 
umbilical  vein,  either  from  pressure  on  the  cord  (as  in  twins, 
or  triplets)  or  from  disease  of  foetal  heart,  lungs,  or  liver  ob- 
structing circulation ;  hence  association  of  hydramnion  with 
syphilitic  disease  of  liver  of  foetus.  Excessive  secretion  from 
the  kidneys,  or  from  the  skin  of  the  foetus.  Acute  cases  some- 
times follow  blows  upon  the  abdomen,  with  supposed  inflam- 
mation of  the  amnion  itself.  Thinness  of  the  mother^s  blood 
may  produce  it.  There  are  numerous  other  theoretical  expla- 
nations.    It  is  seldom  observed  before  the  fifth  month. 

Symptoms, — Abdomen  unnaturally  large  from  overdistended 
uterus ;  increase  in  size  and  weight  of  the  latter  lead  to  dysp- 
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noea  and  palpitation,  vomiting,  dyspepsia,  insomnia,  and 
oedema  of  labia  and  lower  limbs,  together  with  neuralgic  ab- 
dominal pain,  and  difficult  locomotion.  In  cases  of  gradual 
accumulation  of  fluid,  these  symptoms  may  be  unexpectedly 
moderate.  Very  rarely  the  disease  occurs  in  an  acfute  form, 
with  fever,  rapid  instead  of  gradual  distention  of  the  uterus, 
and  consequent  intense  abdominal  pain,  extreme  dyspnoea, 
cyanosis,  and  distressing  emesis. 

Hydramnion  may  lead  to,  or  be  associated  with,  ascites. 

Diagnosis, — The  uterine  tumor  will  be  found,  on  palpation, 
elastic  and  tense,  with  indistinct  fluctuation,  becoming  more 
distinct  as  the  distention  increases.  The  foetus  is  very  mov- 
able, changing  its  position  frequently;  its  heart-sounds  are 
faint  or  inaudible.  The  history  of  pregnancy  is  an  important 
element  in  diagnosis :  it  is  sometimes  overlooked.  Twin  preg- 
nancy differs  from  hydramnios  in  presenting  on  palpation  the 
solid  irregular  projections  of  the  two  foetuses.  An  overdis- 
tended  bladder  is  differentiated  by  the  catheter.  Distention 
of  the  abdomen  from  pregnancy  associated  with  cystic  tumor 
of  the  ovary  or  broad  ligament  differs  from  hydramnios  in 
presenting  two  tumors  of  different  shape  and  consistency.  In 
any  case  where  the  abdomen  is  enormously  distended  almost 
to  its  utmost  capacity,  a  positive  diagnosis  may  be  impossible 
without  an  explorative  abdominal  section,  or  reduction  of  the 
fluid  by  puncture. 

Prognosis  and  Treatment, — Death  of  the  foetus  and  prema- 
ture labor  are  apt  to  occur.  One-fourth  of  the  children  are 
stillborn.  Interference  with  respiration  and  other  ftinctions 
of  the  mother  may  endanger  her  life  unless  rupture  of  the  sac 
occur  spontaneously,  or  the  fluid  be  discharged  by  artificially 
rupturing  it,  which  is  about  all  that  can  be  done  by  way 
of  treatment,  and  which,  of  course,  ends  the  pregnancy. 
Attempts  may  be  made  to  make  only  a  small  puncture  of 
the  amniotic  sac  high  up  between  the  membranes  and  uterine 
wall,  so  as  to  allow  the  fluid  to  run  out  gradually,  and  thus 
avoid  premature  labor.  Tapping  of  the  uterus  through  the 
abdominal  wall,  for  the  same  purpose,  has  been  repeatedly 
done,  intentionally,  in  the  interest  of  the  child,  and  without 
any  special  harm  to  the  mother,  but  the  uncertainty  of  the 
child's  life  scarcely  justifies  the  risk  to  her  which  is  inseparable 
from  such  an  operation. 

When  the  fluid  is  suddenly  evacuated  apply  abdominal  ban- 
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dage  to  prevent  syncope  from  rapid  reduction  of  intra-abdom- 
inal pressure.  During  labor  beware  of  uterine  inertia  and 
hemorrhage,  malpresentation,  and  prolapse  of  fiinis. 

Deficient  Liquor  Amnii  (Oligohydramnios). — In  the 
absence  of  sufficient  liquor  amnii  to  distend  the  amnion  and 
keep  it  away  from  the  foetus,  adhesions  may  occur  between 
the  foetal  skin  and  amniotic  membrane — they  grow  together. 
In  case  the  deficient  fluid  is  restored  later,  these  adhesions 
may  stretch  into  bands  or  cords,  producing  deformities  of  the 
foetus  or  amputation  of  its  limbs.  Two  limbs,  in  contact  with 
each  other,  may  grow  together  when  there  is  not  enough 
liquor  amnii  to  separate  them,  and  allow  of  their  free  motion. 
There  is  no  treatment 

Hydrorrhcea  (Hydrorrhcea  Gravidarum). — During 
the  latter  months  of  pregnancy  (sometimes  earlier)  women 
observe  a  discharge  of  fluid  from  the  vagina — either  a  per- 
ceptible gush  or  a  continuous  trickle  or  dropping — ^which 
they  think  is  due  to  rupture  of  the  bag  of  waters ;  yet,  on 
examination,  the  bag  is  found  unbroken.  The  discharge  may 
occur  during  rest,  as  after  exercise  or  violence.  It  is  usually 
due  to  catarrhal  endometrUis — inflammation  of  the  mucous 
lining  of  the  uterus.  The  fluid  resembles  liquor  amnii  both 
in  odor  and  color,  but  is  sometimes  muco-purulent  or  tinged 
with  blood.  It  accumulates  between  the  chorion  and  decidua 
reflexa,  until  rupture  of  the  latter  membrane  allows  its  escape, 
perhaps  in  quantities  of  a  pint  or  less  ;  or  it  may  be  formed 
chiefly  by  the  decidua  vera,  and  escape  gradually  between 
that  membrane  and  the  decidua  reflexa.  Obstructions  to  the 
outflow  at  the  internal  os  uteri,  or  adhesions  between  the 
decidua  vera  and  reflexa,  may  again  cause  accumulation  of 
the  fluid  and  its  discharge  in  quantity  later  on. 

The  discharge  is  distinguished  from  that  following  rupture 
of  the  amnion  in  that  the  latter  only  occurs  once,  and  is  fol- 
lowed by  labor.  Rare  cases  are,  however,  recorded  of  amnir 
otic  hydrorrhcea  in  which  the  amniotic  fluid  has  gradually 
escaped,  at  intervals  for  weeks  or  months  before  labor,  througn 
an  aperture  in  the  amnion  high  up  in  the  uterus,  far  above  the 
internal  os.  In  one  case  the  amnion  had  been  punctured  by 
an  ill-formed  foetal  bone. 

In  any  case,  if  the  discharge  be  sudden  and  considerable  in 
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quantity,  it  may  be  followed  by  pain  and  premature  labor. 
To  prevent  this  we  enjoin  absolute  rest  and  an  opiate,  taking 
care  to  avoid  the  mistake  of  hastening  labor,  under  the  im- 
pression that  the  waters  have  broken,  when,  really,  they  have 
not.  By  this  treatment  (there  is  no  other),  pregnancy  may 
go  on  to  full  term.  The  catarrhal  endometritis  can,  of  course, 
only  be  treated  after  pregnancy  is  over. 
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Labor  is  the  act  of  delivery  or  childbirth — parturition. 
The  period  after  impregnation  at  which  it  takes  place  is  ten 
lunar  months  or  thereabouts  (280  days).  Children  may  be 
born  alive  earlier,  as  already  explained,  and  exceptionally, 
the  pregnancy  may  last  as  long  as  eleven  or  even  twelve 
months.  The  possibility  of  these  latter  cases  becomes  impor- 
tant, considered  in  a  medico-legal  point  of  view.  For  pre- 
dicting the  date  of  delivery  in  a  given  case  there  are  several 
methods.  The  best  is  that  of  Nagel^,  to  wit:  (1)  Ascertain 
the  day  on  which  the  last  menstruation  ceased;  (2)  count 
back  three  calendar  months ;  (3)  add  seven  days.  For  ex- 
ample: Menstruation  ceased  August  1st,  count  back  three 
months —  i,  e.,  to  May  1st — add  seven  days,  which  brings  us 
to  May  8th,  the  probable  day  of  delivery.  It  is  the  same  as, 
but  easier  than,  counting  forward  nine  calendar  months  and 
adding  seven  days.  To  be  quite  exact,  the  number  of  days  to 
be  added  will  sometimes  vary,  as  shown  in  the  diagram  con- 
structed by  Schulze.  (See  Fig.  63.)  Thus  if,  after  counting 
back  three  months  we  reach  March,  May,  June,  July,  August, 
October,  or  November,  the  number  oi  days  to  be  added  is 
seven ;  if  April  or  September,  six ;  if  December  or  January, 
five ;  if  February,  four.  Should  the  pregnancy  include  Feb- 
ruary of  a  leap-year,  the  figures  contained  in  brackets  are  to 
be  added,  except  when  the  counting  back  brings  us  into  De- 
cember, January,  or  February. 
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Cause  of  Labor  at  Full  Term. — ^A  number  of  factors 
combine  to  provoke  uterine  contraction,  chief  among  which 
may  be  mentioned  gradual  distention  of  the  uterus  near  the 
end  of  pregnancy  (not  before),  from  the  organ  having  reached 
the  physiological  limit  of  its  growth,  while  the  bulk  of  its 
contenfts  still  continues  to  increase. 

Incre^-sed  muscular  irritability  of  the  uterine  walls  and 
exaggerated  reflex  excitability  of  the  spinal  cord  probably 
occur  toward  the  end  of  pregnancy,  so  that  the  uterus  is 
excited  to  contract  more  readily ;  while  the  stimuli  to  con- 
traction, viz.,  distention,  motions  of  the  child,  stretching  of 

Fig.  63. 


the  uterine  ligaments,  pressure  of  the  womb  on  contiguous 
parts  from  its  own  weight,  and  compression  of  it  by  surround- 
ing peritoneal  and  muscular  layers,  are  all  exaggerated. 

W  hen  the  presenting  part  oi  the  foetus  distends  and  presses 
upon  the  neck  of  the  uterus,  contractions  are  excited  (just  as 
the  bladder  and  rectum  contract  when  their  contents  press 
upon  and  distend  their  respective  necks),  but,  in  labor,  this  is 
after  the  beginning,  hence  irritation  of  the  sphincter  (os  uteri) 
cannot  be  considered  the  primum  mobile  of  uterine  contrac- 
tion. 
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Forces  by  which  the  Child  is  Expelled. — ^The  main 
force  is  that  of  uterine  contraction,  which  derives  its  power 
chiefly  by  reflex  motor  influence  from  the  spinal  cord ;  the 
secondary  or  "  accessory  "  force  is  contraction  of  the  abdom- 
inal muscles  and  diaphragm.  Uterine  contraction  is  entirely 
involuntary,  that  of  the  abdominal  muscles  may  be%ssisted 
by  voluntary  effort  in  the  act  of  straining.* 

Labor  Pains. — ^A  labor  pain  is  a  contraction  of  the  uterus 
lasting  for  a  little  time,  and  then  followed  by  an  interval  of 
relaxation  or  rest.  In  the  beginning  of  labor  the  pains  are 
short  in  duration  (thirty  seconds  or  less) ;  feeble  in  degree ; 
the  intervals  are  long  (half  an  hour  or  more),  and  there  is  no 
contraction  of  the  abdominal  muscles,  or  straining  effort.  As 
labor  progresses,  in  the  natural  order  of  things,  the  pains 
graduaUy  increase  in  duration,  strength,  and  the  amount  of 
straining  effort,  and  the  intervals  between  them  become 
shorter,  up  to  the  moment  of  delivery.  The  longest  pains 
seldom  exceed  one  hundred  seconds. 

The  early  pains  are  called  "  cutting  "  or  "  grinding  "  pains, 
from  the  accompanying  sensations  experienced  by  the  woman ; 
and  the  later  ones  "  bearing-down  "  pains,  from  the  distressing 
tenesmus  or  straining  by  which  they  are  attended. 

In  cases  where  there  is  no  malproportion  between  the  size 
of  the  head  and  pelvis,  and  other  things  are  perfectly  normal, 
there  are  still  two  great  sphinctorial  gateways  which  offer  a 
certain  amount  of  obstruction  to  the  passage  of  the  child,  and 
the  resistance  of  which  must  be  overcome  before  delivery  can 
take  place ;  these  are :  first,  the  wmUh  of  the  uterus ;  second, 
the  mmdh  of  the  vagina,  >^ 

The  "  Bag  op  Waters." — A  natural  arrangement  is  pro- 
vided for  the  dilatation  and  opening  of  the  resisting  os  uteri, 
by  the  gradual  forcing  into  and  protrusion  through  it  of  the 
most  depending  part  of  the  amniotic  sac,  or  "  bag  of  waters." 
During  labor  pains  the  contracting  circular  layers  of  uterine 
muscles  compress  the  "bag"  on  all  sides,  circumferentially, 

1  The  nervous  origin  of  the  motor  power  of  the  uterus  is  still  unsettled.  Play- 
fair  (6th  American  edition)  afQrms  that  the  fact  of  the  uterine  contractions 
being  altogether  involuntary,  •*  proves  them  to  be  excited  solely  by  the  sympa- 
thetic system  "(p.  271),  and  that  the  motor  centre  for  uterine  contraction  "is 
known  to  exist  in  the  medulla  oblongata**  (p.  267).  Foster  (Text-book  of, Physi- 
ology. 3d  edition, p.  703)  says :  "  The  whole  process  of  parturition  may  be  broadly 
considered  as  a  reflex  act,  the  nervous  centre  being  placed  in  the  lumbar  cord.** 
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thus  tending  to  make  it  bulge  out  at  the  only  point  of  escape 
(the  OS  uteri)  ;  while  the  longitudinal  muscular  layers  in  the 
uterine  wall  shorten  the  womb,  and  thus  tend  to  pull  back,  or 
retract,  the  ring  of  the  os  from  off  the  bulging  end  of  the 
protruding  bag.  The  bag  being  soft,  smooth,  and  elastic,  can 
more  completely  fit  and  more  easily  dilate  the  os  uteri,  than 
any  part  of  the  foetus,  hence  the  importance  of  not  breaking 
it  during  the  early  part  of  the  labor.  The  weight  of  the  con- 
tained liquor  amnii  probably  assists  dilatation,  the  woman  not 
being  confined  to  a  recumbent  posture. 

The  bag  of  waters  also  protects  the  body  of  foetus,  placenta, 
and  umbilical  cord  from  the  direct  pressure  of  the  uterine 
wall;  and  it  allows  the  womb  to  maintain  its  symmetrical 
shape,  thus  lessening  interference  with  the  uterine  and  pla- 
cental circulation. 

Labor  is  Divided  into  Three  Stages. — The  fird  stage 
begins  with  the  commencement  of  labor,  and  ends  when  the 
OS  uteri  is  completely  dilated. 

The  second  stage  immediately  follows  the  first,  and  ends 
when  the  child  is  bom. 

The  third  includes  the  time  occupied  by  the  separation  and 
expulsion  of  the  placenta ;  it  ends  with  safe  contraction  of  the 
now  empty  uterus. 

Premonitory  Symptoms  of  Labor.  —  Sinking  of  the 
uterus,  with  consequent  relief  to  cough,  dyspnoea,  palpitation, 
etc.,  as  previously  explained  (pages  153  and  154).  Increased 
frequency  of  evacuations  from  bowels  and  bladder  from  pres- 
sure on  them  of  the  now  sunken  uterus.  Commencing  and 
progressive  obliteration  of  the  neck  of  the  uterus.  Occurrence 
of  a  viscid  mucous  discharge  from  the  vagina  (originating, 
however,  chiefly  in  the  cervix  uteri)  which  may  be  tinged 
with  blood ;  it  is  called  "  the  show/^  This  last  lubricates  the 
soft  parts  and  prepares  them  for  dilatation. 

Intermittent  pain  in  the  womb,  due  to  feeble  contractions, 
may  occur  a  few  days  before  the  actual  commencement  of 
labor — sometimes  weeks  before. 

Signs  and  Symptoms  of  Actual  Labor. — ^The  charac- 
teristic signs  are :  1.  Labor  pains;  2.  Commencing  dilatation 
of  the  OS  uteri ;  3.  Presence,  or  increase  if  previously  exist- 
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ing,  of  muco-sanguineous  discharge — ^the  "  show ; "  4.  Com- 
mencing descent  into  or' protrusion  through  the  os  uteri  of 
the  bag  of  waters ;  5.  Rupture  of  the  bag  and  discharge  of 
liquor  amnii ;  6.  Relaxation  of  external  genitals. 

Phenomena  of  the  First  Stage. — Feebleness  and  infre- 
quency  of  the  first  "  cutting  "  pains.  Suffering  during  them 
is  referred  chiefly  to  the  back.  The  woman  walks  about,  if 
not  prohibited  from  doing  so ;  is  restless,  despondent,  perhaps 
slightly  irritable  from  discontent  at  progress  being  slow. 

As  dilatation  of  the  os  uteri  progresses  the  pains  become 
"bearing  down"  in  character,  and  the  pain  in  the  back  in- 
creases in  severity.  Nausea  and  vomiting  occur  during  fiirther 
dilatation,  and  probably  assist  it  by  producing  relaxation. 
When  dilatation  is  near  completion  slight  "shudders"  or 
even  severe  rigors  occur,  but  without  any  fever.  Full  dila- 
tation of  the  OS  uteri  is  usually  announced  by.  rupture  of  the 
bag  of  waters  during  a  pain  and  an  audible  gush  of  liquor 
amnii.'  On  vaginal  examination  we  find  simply  progressive 
dilatation  of  the  os  uteri  and  protrusion  of  the  bag  of  waters. 
The  presenting  part  of  the  child  may  be  felt  through  the 
unbroKen  sac.  The  duration  of  the  first  stage  varies  much  in 
different  cases ;  it  is  nearly  always\much  longer  than  the  other 
two  stages  combined.  It  is,  indeed,  a  common  observation 
that  a  longer  time  is  required  for  the  os  uteri  to  dilate  as  large 
as  a  silver  dollar  than  for  all  subsequent  parts  of  the  labor 
together.  The  first  stage  is  usually  longer  in  primiparous 
women,  and  still  more  so  in  primiparse  over  thirty  years  of 
age.  An  os  uteri  that  is  soft,  thick,  and  elastic,  dilates  more 
readily  than  a  hard,  thin,  rigid  one.  Premature  rupture  of 
the  bag  of  waters  greatly  impedes  dilatation. 

Phenomena  of  the  Second  Stage. — ^Tremendous  increase 
in  the  frequency,  strength,  duration,  and  expulsive  or  bearing- 
down  character  of  the  pains.  Nevertheless  they  are  more 
contentedly  borne,  from  (supposed)  consciousness  of  progress 
on  the  part  of  the  woman.  The  head  of  the  child  may  now 
be  felt  descending  into  and  beginning  to  protrude  through  the 
OS  uteri.     It  eventually  slips  through  the  os  into  the  vagina, 

1  By  some  authors,  rupture  of  the  bag  defines  the  end  of  the  first  stage  of 
labor ;  it  may,  however,  precede  dilatation. 
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accompanied  with  renewed  flow  of  some  remaining  liquor 
amnii.  There  may  be  a  momentary  pause  in  the  sufiering, 
and  the  woman  may  exclaim,  "  Something  is  come ! " 

The  head  now  pressing  upon  sensitive  nerves  in  the  vagina, 
elicits  still  more  reflex  motor  power  from  the  spinal  cord, 
and  the  pains  are  still  longer,  stronger,  more  frequent,  and 
expulsive.  The  corrugated  scalp  of  the  child,  swollen  and 
oedematous  (constituting  the  caput  succedanewm),  successively 
approaches,  touches,  and  begins  to  distend  the  vulva  and  perin- 
eum. The  anus  is  dDated  and  everted,  fecal  matter  is  forced 
out,  the  perineum  is  stretched  more  and  more  until  its  anterior 
border  is  almost  as  thin  as  paper,  and  at  last,  in  a  climax  of 
suffering,  the  equator  of  the  head  slips  through  the  second 
sphinctorial  gateway  (the  os  vaginae),  and  the  head  is  born. 
A  moment  or  minute  of  rest  may  follow,  and  then,  with  one 
or  two  more  pains,  the  body  of  the  child  is  expelled,  and  the 
second  stage  of  labor  is  over.  The  duration  of  the  second 
stage  largely  depends  upon  the  dilatability  of  the  perineum. 
In  a  natural  case,  other  things  being  equal,  a  soft,  thick,  elas- 
tic perineum,  with  abundant  mucous  discharge,  and  in  a 
young  and  multiparous  woman,  will  dilate  sooner  than  when 
opposite  conditions  prevail. 

Phenomena  of  the  Third  Stage. — By  the  time  the  child 
is  ftiUy  expelled  the  placenta  is  separated  from  the  uterine 
wall  and  lying  loose  in  the  now  contracted  uterine  cavity. 
The  womb  may  be  felt  as  a  hard,  irregularly  globular  ball 
above  the  pubes.  There  may  be  an  interval  of  one-quarter  or 
one-half  of  an  hour*s  rest  from  pains,  if  the  case  be  left  entirely 
alone.  Then,  sooner  or  later,  gentle  pains  again  come  on,  the 
placenta  is  doubled  vertically,  the  foetal  surface  of  one-half  in 
apposition  with  that  of  the  other,  and  the  organ  protruded 
endwise  into  the  vagina,  from  whence  it  is,  by  other  slight 
pains,  finally  expelled,  together  with  some  blood,  remains  of 
liquor  amnii,  membranes,  etc.  The  womb  now  contracts  into 
a  distinctly  globular,  hard  mass,  no  bigger  than  a  cricket  ball, 
thus  effectually  closing  the  uterine  bloodvessels  and  prevent- 
ing hemorrhage,  which  last  is  further  stopped  by  coagulation 
of  blood  in  the  mouths  of  the  open  blood-channek.  Thus  ends 
the  third  stage  of  labor. 

The  average  duration  of  labor  in  natural  cases 
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is  about  ten  hours.   It  may  be  over  in  one  or  two  hours,  or  last 
twenty-four  or  longer  without  any  bad  consequences. 

Management  of  Labor.  Preparatory  Treatment. — 
In  anticipation  of  approaching  labor  precautions  against  con- 
stipation, by  mild  laxatives  (castor  oil,  manna,  rhubarb)  may- 
be necessary  to  prevent  fecal  accumulation  in  lower  bowel. 
Moderate  exercise,  as  far  as  practicable  in  the  open  air,  and 
cheerfiil  social  surroundings,  to  mitigate  despondency.  Physi- 
cal and  mental  excitement  must  be  avoided.  Ascertain 
whether  urine  be  voided  freely ;  if  not,  use  male  elastic  catheter. 

Preparation  for  Emergencies. — On  being  called  to  a 
labor  case,  the  physiciaij  should  attend  without  delay,  and 
take  with  him  always  the  following  articles : 

1.  Compressed  antiseptic  tablets  of  bichloride  of  mercury.* 

2.  A  pair  of  obstetric  forceps. 

3.  Fluid  extract  of  ergot,  f^. 

4.  Hypodermic  syringe. 

5.  Hypodermic  tablets  of  morphia,  each  gr.  \, 

6.  Liq.  ferri  persulphatis,  f  ^ss. 

7.  Needles,  needle-holder,  and  sutures, 

8.  Male  elastic  catheter. 

9.  Davidson's  syringe. 

10.  Iodoform  gauze. 

11.  Sulphuric  ether,  Oss.  This  last,  being  bulky,  may  be 
omitted,  if  it  can  be  obtained  within  easy  distance  of  the 
patient. 

Physicians  do  not   generally  carry  all   these  things,  and 
robably  never  will  until  compelled  so  to  do,  as  they  should 
e,  by  law.     Most  of  the  articles  may  be  seldom  wanted,  but 
emergencies  known  to  be  probable  should  be  anticipated. 
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Examination  of  t^e  Patient. — First.  Verbal  examina- 
tion, in  as  gentle  and  pleasant  a  manner  as  possible,  into  the 
child-bearing  history  of  the  patient,  as  to  number  (if  any)  of 
previous  labors ;  their  character,  duration,  and  complications 
(especially  as  to  flooding  after  delivery).  Did  the  children 
survive  ?     Symptoms  during  present  pregnancy,  if  not  already 

1  The  tablets  I  use  are  those  of  Dr.  0.  M.  Wilson,  containing  hydrarg.  bichlo- 
rid.  grs.  7.7,  ammon.  chlorid.  grs.  7.3.    Made  by  Wyeth  &  Bros. 
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ascertained.  Has  it  reached  full  term  ?  Present  symptoms  of 
labor  ?  Pains — their  frequency,  severity,  character,  and  dura- 
tion ?  Character  of  the  flow  ?    Has  the  bag  of  waters  broken  ? 

Secand,  Abdominal  examination,  to  ascertain,  by  palpation, 
and  inspection,  the  size  and  shape  of  the  gravid  uterus,  the 
presentation  and  position  of  the  child,  and  the  existence  or 
otherwise,  of  multiple  pregnancy,  complicating  tumors,  hy- 
dramnios,  etc.  On  inspection,  the  practiced  eye  readily  appre- 
ciates any  marked  departure  from  the  usual  synmietrical  form 
and  ordinary  size  of  the  normal  gravid  uterus ;  also  decided 
malformations  of  the  woman's  shape,  indicating  pelvic  de- 
formity. The  greater  width  of  the  abdomen,  in  a  transverse 
or  oblique  direction,  visibly  suggests  shoulder  presentation. 
Suspicions  aroused  by  inspection  to  be  confirmed,  or  other- 
wise, by  palpation. 

The  methods  of  palpation  here  given  relate  only  to  normal 
cases  of  head  presentation.*  The  woman  lies  upon  her  back, 
the  lower  limbs  straight  out,  and  the  feet  slightly  separated, 
or  partially  flexed  with  the  heels  together :  if  completely  flexed 
the  thighs  come  in  contact  with  the  enlarged  abdomen  and 
obstruct  the  examination.  The  bladder  and  rectum  must  be 
empty  and  the  abdomen  bare,  except  perhaps  one  layer  of 
some  thin  fabric.  The  manipulations  to  be  practiced  only  in 
the  absence  of  uterine  contractions — between  the  pains. 

The  educated  hands  or  fingers  will  recognize  the  following 
characteristics  of  the  several  parts  of  the  child : 

a.  The  head:  it  feels  hard  and  globular — ^there  is  nothing 
else  like  it— if  not  engaged  in  the  pelvis  it  may  be  made  to 
swing  or  move  from  side  to  side  between  the  hands — a  real 
ballottement. 

6.  The  breech:  it  feels  soft  and  irregular — quite  different 
from  the  cranium. 

c.  The  back :  it  feels  like  a  firm  resisting  plane  surface,  or 
one  side  of  a  long  cylinder. 

d.  The  abdomen :  the  abdominal  aspect  of  the  child  is  cov- 
ered by  the  extremities  and  liquor  amnii ;  hence  it  feels  soft, 
elastic,  and  i^nresisting,  with  irregular  projections  (the  upper  and 
lower  limbs),  which  may  move  actively  or  be  moved  by  the 
examiner — very  different  from  the  firm,  resisting  plane  of  the 
child's  back. 

1  Palpation  in  other  cases  will  be  considered  in  relation  to  the  diagnosis  of  the 
seyeral  presentations  and  abnormal  complications. 
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them  a  shallow  fold  of  the  abdominal  wall  down  between  the 
presenting  head  and  posterior  aspect  of  the  pubic  bones  near 
the  ileo-pectineal  eminence.  The  finger-ends  thus  actually 
enter  the  pelvic  brim  below  the  head,  if  the  latter  have  not 
descended  into  the  excavation;  or,  if  the  head  have  so  de- 


scended, the  fingers  cannot  enter,  but  recognize  the  head  ob- 
structing their  passage  through  the  brim,the  more  prominent 
frontal  region  being  recognizable  as  oBering  more  obstruction 
to  the  hand  on  that  side  of  the  pelvis  than  is  offered  by  the 
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pole  of  the  occiput  on  the  other  side,  where  the  finger-ends 
can  penetrate  a  little  deeper.  If  the  abdomen  sag  rorward, 
it  may  be  lifted  up  a  little  by  the  palms  of  the  hands  out 
of  the  way,  and  thus  facilitate  the  entrance  of  the  fingers 
below ;  and,  if  the  abdominal  wall  be  tense,  this  may  be  par- 
tially relieved  by  the  lower  limbs  being  slightly  flexed,  with 
the  knees  apart  and  heels  together. 

ThQ  presentation  of  a  head  having  been  demonstrated  by 
these  manipulations,  the  position  of  the  occiput  will  be  also 
known  by  observing  where  the  hack  is,  and  whether  the  prom- 
inent frontal  region  be  directly  anteriorly  or  posteriorly,  to  the 
right  or  to  the  left. 

Third,  Vaginal  examination.  To  the  young  practitioner, 
who  may  experience  some  embarrassment  with  his  first  vaginal 
examination,  the  following  suggestions  may  be  of  service : 

In  labor  cases  it  is  not  necessary  to  obtain  verbal  consent  of 
the  patient  before  instituting  the  examination.  Proceed  (the 
woman  being  in  bed)  without  hesitation  as  if  consent  had 
already  been  obtained.  Having  been  sent  for  to  attend  her 
is  a  sufficient  guarantee  of  this.  If  anything  is  to  be  said  on 
the  subject,  some  such  remark  as  "  Well,  we'll  see  how  you 
are  getting  on" — suiting  the  action  to  the  word — will  be 
amply  sufficient ;  or  a  simple  inquiry  as  to  the  convenience 
of  soap,  water,  and  towel  may  be  enough  to  introduce  the 
subject  and  indicate  one's  purpose.  The  less  said  the  better. 
Proceed,  idthoid  hesitation,  just  as  in  feeling  the  pulse.  Should 
the  woman  cry,  demur,  and  declare  she  cannot  submit  to  the 
examination,  proceed  just  the  same,  meanwhile  addressing  to 
her  any  kind  word  of  encouragement  that  may  serve  to  lessen 
fear  or  embarrassment.  Nothing  but  physical  resistance  on 
the  part  of  the  woman  should  induce  the  physician  to  give  up 
the  examination.  This  will  seldom  occur  ;  when  it  does,  there 
is  nothing  to  do  but  withdraw  from  the  case,  or  the  announce- 
ment of  this  intention  will  generally  remedy  the  difficulty. 

Should  the  patient  be  dressed  and  sitting  up,  she  must  be 
requested  to  go  to  her  room  and  lie  down  in  order  that  the 
examination  may  be  made.  Instruct  the  nurse  to  place  her 
near  the  edge  of  the  right  side  of  the  bed,  that  the  right  hand 
may  be  conveniently  used.  The  physician  to  be  notified  when 
she  is  ready. 

Position  of  the  Woman. — On  the  back,  with  the  knees 


PURPOSES  OF  VAGINAL  EXAMINATION.        197 

flexed,  is  the  obstetric  position  most  common  in  the  United 
States.  Some  practitioners  prefer  the  English  position,  the 
woman  lying  on  the  left  side  near  the  right  edge  of  the  bed, 
with  her  knees  drawn  up. 

Introduction  of  the  Finger. — Anoint  the  right  index 
finger  with  carbolized  vaseline,  soap,  or  some  other  aseptic 
lubricant.  Fold  it  in  toward  the  palm,  and  shield  it  with 
the  thumb  and  middle  finger  from  greasing  the  bed-clothing 
(which  must  be  previously  loosened  or  untucked),  while  reach- 
ing the  vulva.  Pass  the  hand  under — never  over — the  thigh, 
the  knees  having  been  previously  flexed ;  separate  the  labia, 
and  introduce  finger  rather  toward  posterior  than  anterior 
commissure,  with  care  to  avoid  inverting  any  hair.  The  index 
finger  will  reach  higher  in  the  vagina  if  the  remaining  fingers 
are  (not  doubled  into  the  palm,  but)  stretched  out  over  the 
perineum  so  that  the  posterior  commissure  fits  into  the  deepest 
part  of  the  space  between  the  index  and  middle  fingers.  The 
perineum  may  be  thus  pushed  in,  or  lifted  somewhat  upward 
and  inward,  when  there  is  any  diflSculty  in  reaching  the  os 
uteri. 

Purposes  of  Vaginal  Examination. — By  this  examina- 
tion we  learn : 

1.  The  condition  of  the  vagina  and  vaginal  orifice  as  re- 
gards their  patency  and  freedom  from  obstruction  to  the  pas- 
sage of  the  child ;  also  their  temperature,  sensibility  (freedom 
from  tenderness),  and  moisture. 

2.  Corroboration  of  the  existence  of  pregnancy  if  not  pre- 
viously ascertained  by  physical  proof. 

3.  Condition  of  the  os  uteri — its  degree  of  dilatation,  thick- 
ness, consistency,  and  elasticity. 

4.  If  labor  have  actually  begun. 

5.  To  what  stage  it  has  progressed. 

6.  Whether  the  bag  of  waters  have  ruptured. 

7.  What  the  presentation  is. 

8.  The  condition  of  the  pelvis,  whether  normal  or  de- 
formed. 

9.  The  state  of  bladder  and  rectum  as  to  distention  with 
their  respective  contents. 

When  accustomed,  by  practice,  to  the  examination  of  nor- 
mal vaginae,  pelves,  etc.,  the  existence  of  any  ahnomnality  is 
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readily  appreciated  by  the  finger  without  any  particular  atten- 
tion being  given  to  each  of  the  details  just  enumerated.  In 
commencing  practice,  much  more  care  is  necessary  to  avoid 
overlooking  existing  departures  from  the  natural  state. 

In  learning  the  degree  to  which  the  os  uteri  is  dilated,  it  is 
the  size  of  the  circular  rim  (or  lips)  of  the  external  os  that  we 
wish  to  ascertain.  Without  care  the  finger  may  be  passed 
through  a  small  os  uteri  and  swept  round  a  considerable  sur- 
face of  the  presenting  part  or  amniotic  sac,  thus  conveying 
an  impression  that  the  os  is  dilated  when  it  is  not.  Finding 
a  small,  hard,  easily  movable  uterus,  per  vaginam,  at  once 
negatives  the  existence  of  advanced  pregnancy,  unless  it 
should  happen  to  be  an  extra-uterine  case,  A  pregnant 
woman  may  imagine  herself  in  labor  when  she  is  not,  owing 
to  the  occurrence  of  ^^  false  pains  J'  These,  on  vaginal  ex- 
amination, are  found  to  be  unaccompanied  with  dilatation  of 
the  OS  and  cervix  uteri ;  they  produce  no  tension  or  promi- 
nence of  the  bag  of  waters ;  nor  are  they  preceded  with  the 
premonitory  symptoms  of  labor ;  they  are  irregular  in  their 
occurrence,  and  do  not  increase  in  severity  or  frequency  like 
true  pains.  False  pains  produce  uneasiness  in  the  abdomen  ; 
early  true  ones  extend  to  the  lumbar  and  sacral  regions. 
False  pains  are  generally  produced  by  some  source  of  irri- 
tation in  the  intestinal  canal,  and  are  usually  relieved  by  a 
laxative,  an  opiate  being  given  after  its  action.  The  diagno- 
sis of  a  head  presentation  may  be  made  out  even  before  the 
OS  is  dilated.  The  hard,  smooth  globe  of  the  head  may  be 
recognized  through  the  wall  of  the  uterine  cervix.  There  is 
nothing  else  like  it.  Generally  the  os  will  admit  a  finger, 
when  the  cranium,  if  not  too  nigh  up,  may  be  readily  felt, 
covered  by  the  membranes.  It  is  not  always  easy  to  ascertain 
whether  the  membranes  have  ruptured.  Statements  of  woman 
or  nurse  are  not  reliable.  If  there  be  a  layer  of  liquor  amnii 
between  the  head  and  membranes,  the  space  and  fluid  may  be 
readily  recognized  by  gentle  pressure  with  finger  between  the 
pains.  Not  so  when  the  membranes  closely  embrace  the  head. 
Then  feeling  the  child's  hair,  and  corrugation  of  the  scalp 
during  a  pain,  show  the  bag  has  broken.  The  membranes,  on 
the  contrary,  become  smooth  and  tense  during  a  pain,  possibly 
wrinkled  a  little  in  the  intervals. 

Opinion  as  to  Time  of  Delivery. — After  one  examina- 
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tion  only,  no  opinion  as  to  the  duration  of  labor  can  be  con- 
fidently formed,  certainly  none  should  be  expressed.  Having 
felt  the  head,  we  may  say  "  everything  is  right,"  and  encour- 
age the  woman  not  to  despond.  After  a  second  examination 
in  twenty  or  thirty  minutes,  we  may/o?7w,  but  should  not  ex- 
press, an  approximate  idea  as  to  time  of  delivery,  by  degree 
(if  any)  of  progressive  dilatation  that  may  have  taken  place. 

Preparation  of  the  Woman's  Bed. — Let  it  be  anything 
rather  than  a  feather  bed — a  firm  mattress  is  best.  Place  it 
so  as  to  be  approachable  on  both  sides.  Cover  it  with  a  sheet. 
Place  upon  this,  at  a  point  where  the  woman's  hips  will  rest, 
a  sheet  of  rubber  or  some  other  waterproof  cloth,  to  protect 
the  sheet  below  from  being  soiled.  On  the  rubber  cloth  lay 
an  old  blanket  doubled  three  or  four  times  to  make  it  thick, 
and  cover  all  over  with  a  second  bed-sheet,  the  top  border  of 
which  must  be  turned  down  until  the  line  of  fold  is  about  on 
a  level  with  the  woman's  waist.  Upon  this  second  sheet  the 
patient  lies. 

Pillows,  and  a  third  sheet,  with  quilt,  etc.,  for  covering, 
may  be  put  on  as  usual. 

When  labor  is  over,  the  rubber  cloth  with  its  soddened 
blanket  and  soiled  sheet  (No.  2)  may  be  easily  dragged  off" 
at  the  foot  of  the  bed,  leaving  the  patient  resting  upon  the 
dry  sheet  first  placed  over  the  mattress. 

Instead  of  the  rubber  cloth  the  caoutchouc  pad,  devised  by 
Dr.  H.  A.  Kelly,  may  be  used.  It  not  only  protects  the 
sheets,  but  conducts  discharges  over  the  side  of  the  bed  into 
a  vessel  on  the  floor. 

Arrangement  of  the  Night-dress. — Its  skirt  should  be 
rolled  up  to  the  level  of  the  armpits  or  a  little  lower,  so  as  to 
be  out  of  the  way  of  vaginal  discharges,  while  a  thin  petti- 
coat or  light  flannel  skirt  covers  the  parts  below  the  waist. 
When  labor  is  over  the  soiled  skirt  may  be  readily  removed 
over  the  feet,  without  lifting  the  patient,  and  the  dry  night- 
gown then  pulled  down  from  above. 

Is  IT  Necessary  to  Keep  the  Patient  in  Bed  during 
THE  First  Stage? — No.  Let  her  sit,  walk,  or  change  her 
position  as  she  desires,  until  the  bag  of  waters  is  about  to 
break,  when   recumbency  is  desirable  to    prevent   washing 
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down  of  the  umbilical  cord  by  the  gush  of  liquor  amnii,  and 
for  other  reasons. 

Rupture  of  the  Bag  of  Waters. — Just  before  rupture 
the  woman  should  be  told  what  is  going  to  happen,  to  prevent 
alarm,  especially  if  she  be  a  primipara,  and  an  extra  cloth  or 
piece  of  blanket  may  be  placed  under  her,  to  soak  up  the 
bulk  of  the  flow.  Just  after  rupture  a  vaginal  examination 
should  be  made  to  ascertain  more  surely  the  presentation,  and 
that  no  change  has  taken  place  in  it,  and  the  sutures  and 
fontanelles  may  now  be  felt,  and  the  "  position  "*  of  the  head 
made  out.     The  extra  cloth  may  be  removed  at  once. 

• 

Number  of  Attendants.  —  It  is  not  desirable  for  the 
physician  to  remain  in  the  lying-in  room  during  the  first 
stage  of  labor.  After  having  seen  that  every  preparation 
has  been  made,  and  having  expressed  a  willingness  to  be 
called  at  any  time  the  woman  may  desire,  let  him  retire  to 
some  other  apartment.  One  nurse  is  necessary,  and  an  addi- 
tional attendant  or  relative  not  objectionable,  but  no  others. 
The  husband  may  be  present  or  not,  as  the  wife  prefer. 

Precautions  during  Early  Stage. — ^If  the  rectum  be 
loaded,  administer  an  enema  of  soap  and  water  to  empty  it. 
See  that  the  bladder  empties  itself.  If  not,  use  a  catheter. 
Protect  the  female  from  a  glare  of  light,  whether  by  day  or 
night.  Keep  the  temperature  of  the  room  at  65°  or  70°  F., 
if  practicable.  Instruct  the  patient  not  to  strain  or  bear  down 
during  first  stage ;  it  does  no  good,  and  tires  her. 

Pinching  of  the  Anterior  Lip  of  the  Os  Uteri. — As 
the  head  passes  out  of  the  uterus  into  the  vagina  the  lower 
margin  of  the  os  uteri  slips  up  out  of  reach  of  the  finger,  but 
sometimes  the  anterior  lip  of  the  os  gets  pinched  between  the 
child's  head  and  pubic  bones  so  that  it  cannot  slip  up.  It 
may  then  become  greatly  swollen,  congested,  and  (edematous. 
Treatment :  push  it  up  with  the  ends  of  two  fingers,  between 
the  pains,  and  hold  it  there  till  the  next  pain  forces  the  head 
below  it. 

1  "  Positioti,'*  in  olwtetrics,  means  the  positional  relation  existing  between 
a  given  point  on  the  presenting  part  and  certain  fixed  points  on  the  pelvis. 
There  are  several  "  positions "  to  each  "  presentaUon,"  as  will  be  explained 
hereafter. 
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Cramp  in  the  Thighs. — Painfiil  cramps  along  the  inner 
side  of  the  thighs  may  occur  from  pressure  of  the  head — 
probably  upon  the  obturator  nerve,  or  upon  the  sacral  nerves 
— while  passing  through  the  pelvic  canal.  Treatment :  empty 
the  bowel  by  an  enema ;  use  manual  friction  upon  the  painful 
part ;  and  hasten  delivery  by  forceps,  if  necessary. 

The  perineum  may  require  attention  to  prevent  rupture. 
There  is  no  fear  of  laceration  so  long  as  the  anterior  border 
of  it  maintains  any  considerable  thickness  and  is  not  fiiUy  on 
the  stretch  during  the  pains.  Hence,  no  "  support "  is  neces- 
sary, and  nothing  is  required  but  to  watch  the  progress  of 
the  head  (now  easily  touched  inside  the  vulva),  and  ascertain 
when  the  perineum  does  become  thin  and  tightly  drawn  out 
over  the  advancing  head,  and  when  there  is  danger  of  lacera- 
tion, especially  if  the  labor  progress  rapidly,  Treattnent :  ask 
the  woman  not  to  bear  down  any  more  than  she  can  help ; 
impede  the  too  rapid  progress  of  the  head  by  pressing  it  with 
the  finger;  relax  the  perineum  by  hooking  a  finger  in  the 
anus  and  pulling  it  toward  the  vagina  (Goodell);  or,  by 
placing  the  palm  of  the  hand  over  the  anus,  so  that  the  dis- 
tended globe  of  the  perineum  rests  between  the  outstretched 
thumb  and  fingers,  then,  during  the  pains,  gently  lift  or  push 
the  perineal  margin  upward  and  forward  toward  the  pubes 
(Playfair).  Again :  placing  the  patient  on  her  left  side,  and 
standing  behind  her,  the  first  two  fingers  of  the  right  hand 
may  be  applied  to  the  occiput,  and  the  thumb  pushed  into  the 
rectum,  and  thus  the  head,  held  completely  under  control, 
may  be  forced  out  between  the  pains,  at  the  will  of  the  oper- 
ator (Fasbender).  Intermittent  distention  of  the  perineum, 
between  the  pains,  by  the  head,  when  thus  drawn  down,  will 
often  overcome  obstinate  rigidity. 

In  the  very  rare  cases  where,  despite  these  manipulatory 
devices,  rupture  appears  inevitable,  the  operation  of  episiotomy 
— i,  e.j  dividing  the  restricting  ring  formed  by  the  muscles  of 
the  pelvic  floor  and  by  the  constrictores  cunni,  by  lateral  in- 
cisions of  the  vaginal  wall,  three-quarters  of  an  inch  in  length, 
at  a  point  half  an  inch  anterior  to  the  posterior  commissure — 
may  be  justifiable.  Such  incisions,  it  is  alleged,  heal  after 
labor  more  readily  than  rents  in  the  median  line,  inasmuch  as 
their  edges  are  not  pulled  apart  by  the  transverse  perineal 
muscles.     The  method  is  seldom  practised. 

9* 
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Should  the  perineum  escape  rupture  during  delivery  of  the 
head,  it  may  yet  be  torn  during  the  passage  of  the  shoulders. 
This  may  be  prevented  by  lifting  the  head  and  neck  up  toward 
the  mons  veneris,  so  that  one  shoulder  goes  back  behind  the 
symphysis  pubis,  while  the  other  escapes  at  the  coccyx.  This 
enables  one  shoulder  to  be  born  at  a  time,  and  produces  less 
strain  upon  the  perineum  than  when  both  are  pulled  out 
together,  and  with  rude  haste,  which  must  be  avoided. 

Birth  of  the  Head. — When  the  head  is  expelled,  feel 
with  the  finger  if  the  umbilical  cord  encircle  the  child's  neck. 
If  so,  draw  down- the  cord  from  whichever  direction  it  will 
most  freely  come,  and  pass  the  loop  of  it  thus  formed  over 
the  head.  See  that  nothing  impedes  the  further  free  motion  of 
the  head.  Keep  one  hand  on  the  womb,  and,  by  gentle  pres- 
sure follow  down  its  decreasing  size,  so  as  to  assist  its  contrac- 
tion and  prevent  hemorrhage.  Support  the  head  in  the  other 
hand,  and,  as  another  pain  or  two  expels  the  shoulders  and 
body,  gently  lift  it  in  a  direction  continuous  with  the  axis  of 
the  pelvic  curve — i.  e.,  slightly  upward.  No  traction  is  neces- 
sary generally;  and  though  the  child's  face  begin  to  get 
bluish,  there  is  no  necessity  for  haste,  nor  fear  of  suffocation, 
even  though  delayed  several  minutes,  which  it  rarely  will 
be,  before  complete  expulsion.  After  expulsion  of  the  child, 
cleanse  its  nostrils  and  mouth  from  mucus,  etc.,  and  see  that 
it  breathes.  If  it  do  not,  slap  the  buttocks  (not  roughly), 
rub  the  spine,  dash  a  little  water  in  the  face  or  on  the  chest, 
which  will  generally  suffice  in  an  ordinary  case.  When  respi- 
ration is  established,  let  the  infant  rest  on  the  bed  between  the 
thighs  of  the  mother,  preferably  on  its  right  side  or  back,  avoid- 
ing contact  with  discharges,  while  the  navel  string  is  attended 
to.  No  haste  is  necessary  in  tying  and  cutting  the  cord ;  unless 
relaxation  of  the  uterus,  flooding,  or  some  other  condition  of 
the  mother,  require  immediate  attention  from  the  physician. 

In  the  absence  of  any  such  emergency,  it  is  best  to  wait 
until  pulsation  in  the  cord  has  ceased  or  become  almost  im- 
perceptible. 

Management  of  the  Navel  String. — Ligatures — pre- 
viously prepared  by  taking  three  or  four  feet  of  strong  undyed 
thread,  doubling  and  redoubling  it,  twisting  it  into  a  string 
and  tying  a  knot  at  each  end — should  be  in  readiness.     Cut 
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the  cord  with  scissors,  one  and  one-half  inches  from  the  um- 
bilicus. Pinch  the  stump  of  the  cord  near  its  root  with  the 
thumb  and  finger  of  one  hand,  and  with  those  of  the  other 
squeeze  out  of  its  distal  extremity,  by  a  sort  of  milking  process 
("  stripping "),  any  excess  of  Wharton's  gelatin,  and  tie  it 
near  the  end  tightly,  but  not  tight  enough  to  wound  the  blood- 
vessels. If  the  end  bleed,  put  on  another  ligature  just  above 
the  first  one.  There  is  no  necessity  for  putting  a  ligature 
upon  the  placental  end  of  the  funis,  unless  twins  be  suspected, 
when  it  should  be  done. 

Ascertain  the  sex  of  the  infant ;  examine  it  for  deformities 
or  malformations;  give  it  to  the  nurse,  who  holds  a  warm 
flannel  or  blanket  for  its  reception ;  and  caution  her  to  let  no 
strong  light  glare  in  its  face,  and  to  get  no  soap  in  its  eyes. 
Tinder  circumstances  and  places  in  which  the  child  is  exposed 
to  the  infection  of  ophthalmia  neonatorum  a  drop  of  nitrate  of 
silver  solution  (strength  1 :  50)  should  be  dropped  into  each 
eye  immediately  after  birth. 

Delivery  of  the  Placenta. — The  child  having  been  dis- 
posed of,  place  a  hand  upon  the  fiindus  uteri.  If  it  be  found 
symmetrical  in  shape,  and  as  small  in  size  as  a  cricket  ball, 
the  placenta  is  probably  resting  loose  in  the  vagina.  If  it  be 
larger  than  this,  and  not  so  symmetrically  globular  in  shape, 
the  placenta  is  most  likely  still  in  the  womb,  or  half  in  and 
half  out.  In  this  latter  case  manipulate  the  fiindus  and  make 
pressure  upon  it  to  excite  contraction,  meanwhile  asking  the 
woman  to  bear  down  when  she  feels  the  pain  begin.  Should 
there  be  any  bleeding,  the  fiindus  may  be  grasped  firmly  by 
the  hand,  and  the  placenta  literally  squeezed  out  of  the  uterus 
into  the  vagina,  after  the  manner  of  Cred^.  To  be  successftil 
in  this  manoeuvre,  the  uterus  must  be  grasped  bodily  by  the 
thumb  and  fingers  so  that  the  fundus  rests  in  the  palm,  and 
firm  pressure  made  only  during  uterine  contraction — at  the 
height  of  a  labor  pain.  Hold  the  womb  continuously,  but 
less  firmly  between  the  pains,  and  resume  strong  pressure  as 
the  pain  returns,  and  so  on  for  six  or  seven  pains  if  necessary — 
the  direction  of  pressure  being  downward  and  backward  in  line 
with  axis  of  uterus.  (See  Fig.  67.)  When  the  placenta  has  passed 
entirely  through  the  os  uteri  into  the  vagina  it  is  easily  ex- 
tracted by  hooking  into  it  one  or  two  fingers  and  making  trac- 
tion.    When  it  is  only  half-way  through  the  os,  the  index  and 
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middle  fingers  are  passed  up  to  it,  following  the  cord  for  a 
guide,  and  tlie  organ  being  grasped  between  the  finger-ends, 
it  is  made  to  bulge  com^etely  through  the  os  bv  directing 
traction   backward  toward  the  sacrum,  the  other  nand  com- 


Normal  doubling  of  plocenU.    {Atlei  Duncan.) 

Dressing  the  fundus,  and  the  woman  being  told  to  bear  down, 
'ever,  under  any  circumstances,  make  traction  on  the  cord. 
It  tends  to  pull  the  placenta  flatwise  (like  a  button  in  a  but- 
ton-hole), thus  obstructing  ita  egress,  and  might,  if  the  placenta 
were  still  adherent,  invert  the  womb.  When  undisturbed  by 
traction  on  cord  the  placenta  will  be  folded  vertically,  in  line 
with  the  loug  axis  of^the  womb,  as  shown  in  Fig.  66. 

In  normal  cases  it  is  not  advisable  to  hurry  the  delivery  of 
the  placenta  immediately  after  the  infant's  birth :  an  interval 
of  fifteen  or  twenty  minutes  gives  time  for  coagula  to  form  in 
the  mouths  of  the  uterine  bloodvessels,  and  thus  contributes 
to  prevent  hemorrhage.     The  practice  of  giving  ergot  to  ex- 
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fedite  expukion  of  the  placenta  hns  of  late  been  abandoned. 
t  may,  however,  be  given,  and  with  advantage,  to  secure  firm 
uterine  contraction,  after  the  placenta  is  expelled ;  the  dose 
beJDg  33s  to  5J  of  the  fluid  extract. 


or  the  placenta.   {Cbei>£.) 

As  soon  as  the  organ  has  passed  the  vulvar  orifice,  hold  it 
there,  close  up,  and  with  both  hands  twist  it  round  and  round, 
always  in  one  direction,  and  the  membranes  will  thus  be  twisted 
into  a  sort  of  rope,  which  gradually  gets  longer  and  narrower 
until  terminating  in  a  mere  string,  which  finally  slips  from  the 
vagina,  and  delivery  is  complete.  If  this  twisting  device  be 
sot  adopted  a  part  of  the  membrane  is  likely  to  remain,  and, 
becoming  entangled  with  clots  of  blood,  cause  after-pains,  and 
come  away,  fetid,  days  afterward,  not  without  alarm  to  the 
patient. 

After  delivery  the  placenta  should  be  inspected  to  see  that 
no  part  has  been  torn  off  and  left  behind,  and  then  deposited 
in  the  vessel  held  by  the  nurse  for  its  reception. 

Once  more  feeling  the  fundus  uteri  to  reassure  himself  that 
the  womb  is  well  contracted,  the  physician  may  leave  the  room 
while  the  nurse  removes  the  soiled  blankets,  etc.,  and  cleanses 
the  woman,  getting  her  ready  for  "  the  binder,"  which  is  then 
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to  be  appKed  by  the  physician  himself.  Before  it  is  put  on, 
the  perineum  should  be  examined  for  laceration  (by  ocular 
inspection  if  any  doubt  exist),  and  if  any  be  found,  one  or  two 
silver  sutures  should  be  put  in  to  draw  the  raw  surfaces  to- 
gether ;  they  may  be  removed  in  a  week.  CarboUzed  catgut 
sutures  may  be  used  instead  of  silver ;  they  require  no  removal, 
but  may  be  left  to  digest  in  the  tissues  and  come  away  of 
themselves.     (See  Chapter  XXVII.) 

The  Binder  is  an  abdominal  bandage  designed  to  support 
the  stretched  walls  of  the  abdomen  and  compress  the  uterus 
so  as  to  prevent  its  relaxation  and  consequent  hemorrhage.  It 
gives  the  woman  comfort,  and  prevents  syncope.  It  scarcely 
improves  her  figure  as  was  once  supposed. 

It  may  be  made  of  strong  unbleached  cotton  or  jean,  and 
must  be  wide  enough  to  reach  from  below  the  projecting  tro- 
chanters (otherwise  it  will  slip  up)  nearly  to  the  ensiform  car- 
tilage ;  and  long  enough  to  go  once  around  the  body  and 
overlap  enough  for  fastening  with  strong  "  safety-pins."  Let 
there  be  no  creases  under  the  back.  Pin  it,  from  above  down- 
ward, where  the  ends  meet  in  front  of  the  abdomen,  as  tight 
as  may  be  comfortable.  Some  prefer  to  pin  it  from  below  up- 
ward. 

Another  method  of  applying  the  binder  is  to  pin  it  at  first 
loosely  with  ordinary  pins  put  in  transversely  half  an  inch 
apart  along  the  median  line,  and  afterward  tighten  it  around 
the  narrower  part  of  the  waist  by  gathering  in  a  fold  on  each 
side  of  the  body,  these  folds  being  retained  in  place  by  safety- 
pins  longitudinally  applied. 

A  warm  folded  sheet  is  then  placed  by  the  nurse  under  the 
perineum  to  protect  the  bed-clothing;  an  antiseptic  pad  is 
applied  to  the  vulva,  and  the  woman  allowed  to  rest. 

Attentions  to  Newborn  Child. — The  nurse  anoints  it 
with  olive  oil,  and  then  washes  it  with  mild  soap  and  water, 
to  remove  the  vernix  caseosa — an  accumulation  of  whitish 
sebaceous  matter — from  the  skin,  especially  plentifiil  about 
folds  and  creases.  It  is  most  abundant  in  over-long  preg- 
nancies. 

Dressing  the  Stump  of  the  Cord. — It  is  an  old  custom, 
still  prevailing,  to  draw  the  stump  of  the  fiinis  through  a  hole 
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made  in  the  centre  of  a  bit  of  greased  rag,  then  fold  the  bor- 
ders of  the  rag  over,  and  after  laying  it  upon  the  abdomen 
with  the  end  downward,  place  one  or  two  belly-bands  round 
the  child  to  keep  it  in  place. 

This  old-fashioned  custom  is  not  by  any  means  a  good  one. 
It  is  inconvenient,  as  well  as  uncomfortable  and  injurious  to 
the  child.  If  there  be  no  defective  development  of  the  ab- 
dominal walls,  the  infant  needs  no  artificial  support  by  belly- 
bands,  and  the  cord  is  better  left  without  any  aressing  at  all 
except  a  little  raw  cotton  (borated,  or  mildly  carbolized)  to 
absorb  its  moisture  and  prevent  sticking  to  the  clothing.  The 
stump  falls  off  in  about  five  days. 


CHAPTER    XIII. 

MANAGEMENT   OF   MOTHER   AND   CHILD   AFTER   DELIVERY. 

The  condition  of  being  in  "  child-bed,"  whether  during  or 
shortly  after  parturition,  is  known  as  the  "  Puerperal  State  " 
(from  "^mer,"  a  child,  and  ^^parere,"  to  bring  forth).  The 
term,  however,  is  generally  restricted,  nowadays,  to  a  period 
of  four  or  five  weeks  immedia.tely Jo  Homing  the  completion  of 
labor.  Hence  certain  diseases  allowing  labor  are  called 
" ptierperal'*  fever,  "piierperal"  peritonitis,  etc.  The  woman 
is  spoken  of  as  the  " ptierpera,''  and  the  condition  or  period 
"  puerpery.'' 

The  more  serious  puerperal  affections — not  of  frequent  occur- 
rence— will  be  reserved  for  a  ftiture  chapter. 

At  present,  only  the  more  trivial  and  common  accompani- 
ments of  lying-in  will  be  considered. 

General  Condition  of  Lying-in  Women. — ^A  moderate 
amount  of  fatigue,  exhaustion,  and  nervous  shock  follows  every 
labor,  being  more  marked  in  long  and  painfiil  ones.  In  nor- 
mal cases,  rest  and  the  mental  stimulus  of  joy  that  a  child  is 
born  into  the  world,  and  that  the  trouble  is  over,  afford  an 
adequate  antidote. 

The  puke,  after  delivery,  diminishes  in  frequency,  dropping 
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to  70,  60,  50,  or  even  lower.  A  slow  pulse  is  of  favorable 
augury — not  so  a  frequent  one. 

The  temperature  slightly  rises,  within  twelve  hours,  and  may 
remain  somewhat  elevated  for  five  or  six  days.  Lusk  and 
Schroder  consider  100i°  within  the  normal  limit  during  this 
time.  The  temperature  remits,  being  highest  about  5  p.m., 
and  lowest  about  midnight — 11  p.m.  to  1  a.m.  The  rise  of 
temperature  is  more  pronounced  in  those  delivered  in  the  fore- 
noon, or  within  twelve  hours  preceding  the  regular  evening 
exacerbation. 

Owing  to  a  difference  of  temperature  between  the  blood  in 
the  internal  organs  and  that  in  the  skin,  which  occurs  just 
after  the  birth  of  the  child  (and  before  the  placenta  is  ex- 
pelled), due  to  evaporation  of  sweat,  exposure  of  the  skin, 
and  cessation  of  muscular  effort,  the  woman  may  be  seized 
with  rigors  (chilliness,  trembling,  chattering  of  the  teeth,  etc.) 
— the  so-called  ^^ post-partum  chillJ'  It  passes  off  in  a  few 
minutes  without  any  ill-effects,  under  the  application  of  warm 
clothing  and,  perhaps,  a  glass  of  wine. 

The  Lochia — Lochial  Discharge. — It  is  a  discharge 
from  the  uterus  following  labor,  consisting  during  the  first 
two  or  three  days  of  blood,  mixed  with  mucus,  serous  fluid, 
and  remnants  of  decidua.  The  red  (blood)  color  gradually 
changes  to  a  yellowish  or  pale  green  tint,  and  the  flow  is 
thinner  and  less  in  quantity.  It  continues  to  diminish  in 
quantity,  consistency,  and  color,  becoming  at  last  serous  or 
watery,  ceasing  altogether  in  two,  three,  or  four  weeks,  vary- 
ing in  different  cases. 

Treatment. — Generally  none  further  than  the  application 
of  napkins  (by  the  nurse)  for  its  reception,  and  cleanliness. 
Should  it  be  prematurely  suppressed,  as  may  occur  from  cold, 
mental  emotion,  etc.,  warm  poultices  may  be  applied  to  the 
hypogastrium  and  vulva,  and  a  warm  foot-bath  given,  to  pro- 
mote its  return. 

Sometimes  the*  discharge,  after  having  lost  its  red  color, 
will  again  become  bloody.  This  is  usually  due  to  getting  up 
too  soon  after  delivery.  In  such  cases  put  the  patient  to  bed 
again,  and  if  this  alone  do  not  restrain  the  flow,  give  ergot 
three  times  a  day ;  or  tinct.  fer.  chlorid,  gtt.  xx,  three  times 
daily ;  or  &  hot  water  (110°  F.)  vaginal  injection  continued 
for  fifteen  minutes. 


AFTER-PAINS.  209 

• 

The  lochial  discharge  often  has  a  disagreeable  odor,  but 
this,  unless  excessive,  or  distinctly  putrescent,  indicating  re- 
tention of  decomposing  matters,  requires  no  treatment.  If  it 
he  putrescent,  wash  out  the  uterus  and  vagina  with  tepid  anti- 
septic injection  twice  daily. 

Of  late,  more  decided  antiseptic  precautions  have  been  em- 
ployed and  recommended  in  every  labor  case,  especially  in 
hospital  practice,  and  the  consequent  reduction  of  mortality 
in  maternity  hospitals  has  been  most  remarkable.  Not  only 
the  vagina,  but  the  uterus  is  washed  out  with  tepid  carbolic 
water  (^ij  to  the  pint),  or  corrosive  sublimate  solution  (1  to 
4000),  immediately  after  delivery ;  after  which  a  suppository 
(so-called  "bacillus")  of  iodoform,  2i  inches  long,  is  pushed 
up  into  the  womb,  beyond  the  internal  os,  and  allowed  to 
remain.  The  formula  is  as  follows :  R .  Iodoform,  20  grammes ; 
gum  arab.,  glycerinse,  amyl.  pur.,  aa  2  grammes.  M.  Ft.  sup- 
pos.  no.  iii.  Introduce  into  cervix  with  polypus  forceps  and 
push  further  in,  with  finger  in  vagina.  Iodoform  gauze,  or 
a  pad  of  antiseptic  cotton,  is  then  applied  to  vulva.  The 
uterine  injections  for  every  case  can  scarcely  be  advised  in  gen- 
eral practice.  They  and  their  mode  of  application  will  be 
fully  considered  in  discussing  puerperal  septicaemia  (Chapter 
XXXIV.). 

After-pains. — These  are  painftil  contractions  of  the  uterus 
following  delivery,  for  two  or  three — rarely  four — days.  Ofi;en 
caused  by  retained  blood-clots  or  membranes,  owing  to  uterus 
having  been  imperfectly  contracted  after  expulsion  of  pla- 
centa. Seldom  occur  in  primiparae.  Are  worse  in  short, 
inactive  labors,  and  in  cases  where  the  uterus  has  been  over- 
distended. 

Treaiment — Digital  removal  of  clot  if  it  can  be  felt  lodged 
in  the  os  uteri.  Ergot  to  secure  firm  uterine  contraction  and 
expulsion  of  any  retained  secundines,  and  anodynes  to  relieve 
pain.  A  laxative  enema,  the  woman  sitting  up  during  its 
action  (there  being  no  contra-indication  to  this  proceeding, 
from  previous  hemorrhage  or  weakness),  will  often  empty  the 
uterus  and  secure  its  firm  contraction,  relieving  after-pains. 
Subsequently  a  morphia  suppository  should  be  given,  if  re- 
quired. Relief  often  follows  warm  poultices  (preferably  of 
hops)  to  the  hypogastrium. 

After-pains  are  sometimes  due  to  neuralgia  of  the  womb. 
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The  organ  is  tender  to  the  touch,  but  there  is  no  general  ten- 
derness of  abdomen,  and  no  fever.  Treatment :  quinise  sulph., 
gr.  x-xv. 

They  also  occur  from  reflex  irritation  every  time  the  child 
is  put  to  the  breast.  Time  and  patience  will  relieve  this.  To 
lessen  suffering  give  potass,  bromide,  gr.  xx ;  also  anodyne 
liniments  to  breasts. 

Suckling  the  Child. — The  infant  may  be  put  to  the 
breast  as  soon  as  it  is  washed,  dressed,  and  ready  for  the 
mother,  provided  she  be  not  over-tired.  If  she  be,  let  her  rest 
a  few  hours.  The  child  may  nurse  about  every  four  hours, 
during  the  first  day  or  two,  before  the  flow  of  milk  begins. 
After  then,  more  frequently,  every  two  hours,  except  from  11 
P.M.  to  5  A.M.,  when  the  mother  should  be  allowed  continuous 
sleep.  When  the  child  is  six  months  old,  five  or  six  times  in 
twenty-four  hours  will  be  sufficient. 

The  breasts  should  be  suckled  alternately — ^first  one,  then 
the  other — and  the  nipples  tenderly  cleansed  with  a  4  per  cent, 
solution  of  borax  and  water  before  and  after  each  act  of  nurs- 
ing. 

The  flow  of  milk  is  not  usually  established  until  the  second 
or  third  day  afi;er  delivery.  During  these  first  days  there  is, 
however,  a  little  imperfectly  formed  yellowish  milk,  known  as 
the  "  colostrum  "  (see  page  69),  which  is  enough  for  the  infant 
without  the  addition  of  any  artificial  food,  and  acts  upon  it  as 
a  laxative  to  remove  the  "  meconium,"  or  native  contents  of 
the  intestinal  canal,  consisting  of  unabsorbed  bile,  mucus,  etc. 

Laxatives  for  the  Infant. — If  the  child's  bowels  fail  to 
move  spontaneously,  which  is  rare,  a  little  "  pinch  "  of  brown 
sugar  dissolved  in  a  teaspoonful  of  water  may  be  given ;  or 
half  a  teaspoonfiil  of  olive  oil.  Before  giving  any  laxative  it 
must  be  known  that  the  child  is  not  suffering  from  imperforate 
anus.  If  the  mother  be  constipated,  laxatives  given  to  her  will 
reappear  in  the  milk,  and  operate  on  the  child. 

The  first  evacuations  from  the  infant  are  black  in  color, 
slightly  tinged  with  green ;  they  become  yellow  in  a  few  days. 

The  Infant's  Urine. — If  upon  inquiry  the  child  is  re- 
ported not  to  have  passed  urine  during  the  first  day  after 
delivery,  examine  the  urethra  and  meatus  for  congenital  de- 
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formity ;  feel,  above  the  pubes,  whether  its  bladder  be  dis- 
tended, and  ascertain  that  the  urine  has  not  been  voided  in 
the  bath  unawares. 

If  the  bladder  be  fiiU  a  sprinkle  of  cold  water  on  the  hypo- 
gastrium,  or  a  warm  bath,  may  answer.  A  very  small  elastic 
catheter  may,  very  rarely,  be  required. 

Most  cases  of  apparent  retention  of  urine  are  really  due  to 
non-secretion ;  the  infant  takes  but  little  food,  and  may  excrete 
but  little  urine. 

The  Mother's  Bowels. — ^Laxatives  during  the  first  two 
or  three  days  after  labor  are  not  necessary,  if  the  bowels  were 
freely  open  before  delivery.  Otherwise  an  enema  of  castor 
oil  with  soap  and  water  should  be  administered,  or  a  dose  of 
rhubarb  (pil.  rhei.  comp.  no.  ij-iij).  In  case  a  more  active 
purgative  be  needed,  the  much-commended  *' postrpartum  pilV^ 
of  Dr.  Fordyce  Barker  may  be  given,  thus :  R.  Ext.  colo- 
cynth  CO.  9j  ;  ext.  hyoscyam.,  gr.  xv ;  pulv.  aloes  soc,  gr.  x ; 
ext.  nuc.  vom.,  gr.  v;  podophyllin,  ipecac,  aa  gr.  j.  M.  Ft. 
pil.  no.  xii.     S.  Take  two  at  once. 

The  Mother's  Urine. — The  urine  may  be  wholly  or  par- 
tially retained  from  swelling  of  the  urethra  or  want  of  con- 
traction and  loss  of  sensibility  in  the  bladder.  Relieve  by 
the  catheter  three  times  a  day  until  the  parts  resume  their 
normal  fiinction.  Ergot  internally  stimulates  cystic  contrac- 
tion. Hot  applications  (sponges)  to  the  pubes,  or  laving  the 
vulva  with  warm  water,  may  aSbrd  relief.  The  woman  should 
be  reminded,  by  the  nurse,  to  pass  water  within  eight  hours 
after  delivery,  otherwise  the  bladder  may  become  overdis- 
tended  without  the  patient  perceiving  it.  Change  of  posture 
from  recumbency  to  sitting — there  being  no  contraindication 
to  it — may  enable  the  woman  to  pass  urine  without  a  catheter. 

When  the  instrument  is  used,  it  should  have  been  previously 
submerged  in  an  antiseptic  solution,  and  the  external  genitalia 
should  have  been  cleansed  antiseptically  to  avoid  the  introduc- 
tion of  vaginal  discharge  into  the  bladder. 

The  Mother's  Diet. — The  "  toast-and-tea  "  starvation  sys- 
tem after  delivery  is  injurious  and  obsolete.  Give  any  easily 
digestible  food — soft-boiled  eggs,  milk,  meat-soups,  bread,  pota- 
toes— but  in  moderate  quantity,  avoiding  solid  meats  until 
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after  the  milk  secretion  have  become  established.     A  purely 
liquid  food  is  best  for  the  first  two  days. 

Milk  Fever  is  a  transient,  slight,  febrile  excitement,  pre- 
ceded by  chilliness,  attending  the  establishment  of  the  milk 
secretion.  It  scarcely  requires  treatment,  and  is  far  less  fre- 
quent and  severe  now  than  when  the  toast-and-tea  diet  sys- 
tem prevailed.  Occasionally  in  debilitated  women,  a  distinct 
rigor,  high  fever,  and  sweating  occur ;  but  once  only — the 
patient  is  well  next  day.  Recent  authorities  affirm  that  milk 
fever  is  a  myth.  It  has  probably  been  abolished  by  proper 
feeding  and  antisepsis. 

Sore  Nipples. — *^  Chapped  Nipples."  The  apex  and  sides 
of  the  nipples  are  affected  with  fissures  like  a  chapped  lip. 
There  are  great  pain  and  some  bleeding  during  suckling; 
pain  on  touching  nipple ;  fissures  visible  on  inspection ;  in 
severe  cases,  fever.  The  agony  of  suckling  may  lead  to  accu- 
mulation of  milk,  followed  by  inflammation  ana  abscess  of  the 
breast. 

Treatment — Preventive :  Caution  the  woman  against  flatten- 
ing her  nipples  by  pressure  of  corsets.  Harden  them  during 
later  weeks  of  pregnancy  by  frequent  applications  of  alum, 
or  tannin,  and  brandy,  carefiilly  avoiding  sufficient  mechan- 
ical irritation  to  produce  premature  contraction  of  the  uterus. 
A  still  better  method  is  to  cleanse  the  nipples  every  day,  for  a 
week  before  delivery,  with  a  4  per  cent,  solution  of  borax  and 
water,  or  of  borax  and  vaseline  in  same  proportions. 

Curative :  While  nursing,  use  a  nipple-shield — one  with  a 
hard  base  and  rubber  mouthpiece.  Cleanse  the  part  after- 
ward with  tepid  water,  and  apply  tannin  and  glycerin  aa  3iij. 
The  compound  tincture  of  benzoin,  applied  with  a  brush, 
leaves  a  film  over  the  erosion,  lessens  pain,  and  promotes  heal- 
ing. Each  fissure  may  be  touched  twice  daily  with  solution 
of  argent,  nitras  gr.  xx,  to  water  ^,  by  means  of  a  very  fine 
camel-hair  pencil.  Wet  the  fissures  only,  not  the  whole  nip- 
ple, with  the  silver  solution.  This  treatment  by  the  silver 
solution,  if  conjoined  with  abstinence  from  suckling  for  twenty- 
four  hours,  is  most  effective,  and  will  sometimes  cure  in  a  single 
day. 

The  late  Professor  Barker  strongly  recommended  nitrate  of 
lead  gr.  x-xx  to  an  ounce  of  simple  ointment,  both  as  a  pre- 
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ventive  and  curative  agent.    Many  other  remedies  have  been 
employed. 

For  slighter  and  more  superficial  irritations  of  the  nipple 
without  ulcers  or  fissures,  cleanse  and  dry  them  after  each  act 
of  suckling,  and  dust  with  powdered  oxide  of  zinc,  or  gum 
arable.  Another  plan  is  to  keep  them  moistened  with  a  rag 
wet  with  Goulard's  extract  ^ij,  to  water  Oj,  careftilly  washing 
it  off  before  nursing  the  child. 

Sunken  Nipples. — The  nipple  is  too  flat,  short,  or  sunken 
for  the  mouth  of  the  child  to  grasp.  The  infant  attempts  to 
nurse,  failsj  and  turns  away  crying.  Treatment:  Hold  the 
child  in  readiness  while  the  nipple  is  first  drawn  out  by  the 
mouth  or  fingers  of  an  adult,  or  oreast-pump,  and  then  apply 
it  promptly.  Another  plan :  Hold  over  the  nipple  the  mouth 
of  an  empty  glass  bottle  whose  contained  air  has  been  pre- 
viously rarefied  by  heat,  till  the  air  cools,  and  the  nipple  is 
drawn  up  into  the  neck  of  the  bottle.  Then  remove  it  and 
apply  the  child  immediately. 

Excessive  Flow  of  Milk. — The  breasts  overflow,  or  be- 
come tender,  hard,  and  distended  from  accumulation  of  milk. 
Danger  of  inflammation  and  abscess,  if  not  relieved.  TreaJt- 
ment :  Restrict  the  woman's  diet  to  dry  food,  as  far  as  possible, 
abstinence  from  fluids.  Laxatives,  preferably  salines,  to  pro- 
duce watery  stools  and  reduce  the  fluids  of  the  blood.  Dia- 
phoretics (liq.  ammon.  acetat.  gss  every  two  hours)  to  produce 
watery  secretion  from  the  skin.  Locally :  R.  Ext.  belladon- 
nse  5J,  liniment,  camphor.  Jj-  M.  Sig.  Apply  to  breasts 
with  gentle  friction  of  the  hand.  Instead  of  the  belladonnse, 
which  is  disagreeable  and  liable  in  some  patients  to  produce 
dilatation  of  the  pupil  and  other  constitutional  effects  of  the 
drug,  rapid  reabsorption  of  the  milk  may  be  secured  by  paint- 
ing the  breasts  (all  but  the  nipples)  with  tinct.  iodini,  and 
compressing  them  with  cushions  of  raw  cotton  and  a  band- 
age. 

Large  dos6s  of  potass,  iodid.  (gr.  xx  three  times  a  day)  with 
rigid  enforcement  of  dry,  abstemious  diet,  and  moderate,  con- 
tinued compression  of  the  breasts  with  adhesive  plasters,  will 
soon  entirely  stop  the  secretion  of  milk,  as  may  be  necessary 
when  the  child  dies,  or  the  mother  is  not  able  to  nurse. 
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Deficient  Milk-flow. — When  due  to  ansemia,  debility, 
or  hemorrhage,  build  up  the  patient  with  iron,  quinia,  bitter 
tonics,  and  nutritious  food,  especially  milk;  but  of  all  milk- 
producing  foods  the  most  directly  efficacious  is  crahs,  whether 
soft-  or  hard-shelled.  Oysters,  clams,  lobsters,  and  nearly  all 
kinds  of  shellfish  are  also  good,  care  being  taken  to  avoid  any 
which,  owing  to  idiosyncrasy  on  the  part  of  the  woman,  dis- 
agree with  her.  A  moderate  amount  of  wine,  or  preferably 
malt  liquor — lager  beer — should  be  taken  with  meals.  The 
reputed  galactagogue  property  of  fomentations  to  the  breasts, 
of  leaves  of  the  castor-oil  plant,  as  well  as  that  of  the  fluid 
extract  taken  internally,  has  been  overrated.  The  application 
of  electricity  has  been  recently  employed  with  some  success  as 
a  galactagogue.  One  of  the  best  vegetable  foods  is  boiled  fresh 
beets,  eaten  without  vinegar. 

Artificial  Feeding. — If  the  mother  cannot  nurse  her 
infant,  it  must  be  nourished  by  a  V'et-nurse.  When  none  can 
be  obtained,  give  cows'  milk  one  part  (by  measure)  to  two 
parts  of  water,  adding  a  small  lump  of  white  sugar,  or,  pre- 
ferably, the  sugar  of  milk  gij,  to  each  pint  of  the  mixture ; 
the  proportion  of  milk  to  be  increased  with  age.  When  this 
food  disagrees,  and  the  child  passes  lumps  of  undigested  curd, 
use  lime-water,  instead  of  ordinary  water,  or  give  one  grain  of 
potass,  bicarb,  in  each  fluid  ounce  of  the  mixture. 

Both  milk  and  water  must  be  sterilized  by  boiling. 

Infantile  Jaundice  (Icterus  Neonatorum). — A  common 
affection  during  the  first  week  of  infant  life.  Symptoms :  Yel- 
low skin  and  conjunctiva;  high-colored  urine;  light-colored 
stools.  Causes:  (Not  well  understood.)  The  tight  applica- 
tion of  belly-bands,  restricting  the  respiratory  motions  of  the 
abdominal  walls  and  diaphragm,  upon  which  the  portal  circu- 
lation chiefly  depends,  is  probably  a  factor  in  the  production  of 
the  disease.  It  occurs  more  frequently  in  premature  infants  ; 
in  boys  than  girls ;  in  the  children  of  primiparae,  and  in  cases 
of  malpresentation.  Treatm£nt :  Nothing  further  than  the 
removal  of  belly-bands  may  be  necessary  in  slight  cases.  It 
soon  goes  away.  In  severe  cases,  with  constipation,  give  cal- 
omel one-sixth  of  a  grain,  with  one  grain  of  white  sugar,  in 
powder,  three  times  a  day,  for  one  or  two  days,  followed  by  a 
teaspoonful  of  olive  or  castor  oil. 


HOW  LONG  SHO  ULD  THE  MOTHER  KEEP  HER  BED  f  215 

In  some  cases  there  is  apparent  but  no  real  jaundice.  The 
skin  is  colored,  while  other  symptoms  are  absent.  It  passes 
off  without  treatment. 

Sore  Navel. — An  ulcer,  usually  with  sprouting,  flabby 
granulations,  remains  after  falling  off  of  stump  of  funis. 
Usually  caused  by  friction  and  pressure  of  bandages,  etc., 
used  in  dressing  the  cord.  Treatment :  Remove  all  dressings, 
and  dust  ulcer  with  a  pinch  of  calomel,  or  touch  it  with  crystal 
of  cupri  sulphas  or  argent,  nit. 

Secondary  Hemorrhage  from  the  Umbilicus. — A  dan- 
gerous and  often  fatal  bleeding  from  the  navel,  coming  on  days, 
or  even  weeks,  after  delivery,  and  recurring  (sometimes)  again 
and  again,  in  spite  of  styptics,  ligatures,  the  actual  cautery, 
and  other  means  that  must  be  promptly  tried  for  its  relief. 
The  best  plan  is  to  transfix  the  base  of  the  nayel  with  two 
harelip  pins,  and  pass  a  figure-of-8  ligature  round  the  ends  of 
each  pin,  so  as  to  compress  the  bleeding  vessels.  Remove  pins 
in  five  days,  and  leave  ligatures  to  come  away  of  themselves, 
with  the  figated  tissue. 

How  LONG  SHOULD   THE   MOTHER   KEEP  HER  BeD  AFTER 

Labor  ? — The  popular,  conventional  rule  is  nine  days.  It  is 
a  custom  without  reason.  Some  strong,  vigorous  women,  with 
healthy  and  well-contracted  uteri,  might  get  up  sooner ;  others 
require  a  much  longer  period.  Everything  depends  upon  the 
character  and  complications  of  the  labor,  the  strength  of  the 
woman,  and  the  condition  of  the  uterus.  Too  early  getting  up, 
while  the  womb  is  large  and  heavy,  and  its  natural  supports 
relaxed  from  the  stretching  of  pregnancy  and  labor,  endan- 
gers uterine  displacements,  congestion,  return  of  bloody  lochia, 
and  subinvolution.  It  is  better  to  err  on  the  safe  side,  by 
making  the  lying-in  too  long,  than  to  risk  too  early  rising. 
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CHAPTER   XIV. 

MECHANISM   OF   LABOR   IN   HEAD   PRESENTATIONS. 

By  the  mechanism  of  labor  we  understand  the  operation  of 
the  mechanical  forceSy  and  the  execution  of  the  mechanical 
movements,  necessary  to  secure  the  passage  of  the  child  through 
and  its  exit  from  the  pelvic  (or  rather  parturient)  canal. 

In  studying  it  there  are  six  presentations  to  be  considered, 
viz. : 

1.  Head  presentations.  4.  Knee  presentations. 

2.  Face  "  5.  Feet 

3.  Breech  "  6.  Transverse  " 

Posture  or  "Attitude  "  *  of  Child  in  Uterus. — The 
posture  of  the  child  in  utero  is  very  much  that  of  an  adult 
when  trying  to  keep  warm  in  a  cold  bed  before  going  to  sleep, 
viz. :  the  spine  curved  forward,  the  face  bowed  toward  the 
chest,  the  thighs  flexed  upon  the  abdomen,  the  legs  toward 
the  thighs,  and  the  arms  flexed  and  folded  across  the  breast. 
The  child,  in  utero,  thus  flexed  and  folded,  is  more  compact 
and  occupies  less  space  than  it  could  do  in  any  other  posture ; 
its  whole  frame  approaches  the  ovidforrn  of  the  uterine  cavity 
in  which  it  reposes. 

Now,  when  either  end  of  this  foetal  ovoid  presents,  other 
things  being  normal,  delivery  is  mechanically  possible.  When 
it  presents  crossioise,  delivery  is  impossible.  Hence,  presenta- 
tions of  the  head,  face,  breech,  knees,  and  feet  may  be  con- 
sidered natural  presentations ;  while  transverse  presentations 
are  preternaiural.  Sometimes  head  and  face  presentations  are 
called  "cephalic"  presentations,  because  the  cephalic  (or 
brain)  end  of  the  ovoid  presents ;  while  breech,  knee,  and  foot- 
ling presentations  are  termed  "  pelvic  "  presentations,  because 
the  pelvic  or  caudal  end  of  the  ovoid  comes  first.  The  long 
spinal  column  must  come  one  end  first — either  head  or  tail. 

1  The  technical  term  ** attitude"  therefore  means  the  relation  which  the  dif- 
ferent parts  of  the  child's  body  bear  to  each  other— a.  meaning  quite  diflferent 
firom  the  terms  ''presentation"  and  '* position,"  as  will  be  seen  immediately. 
Vide  Appendix  on  Uniformity  in  Obstetrical  Nomenclature. 
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Head  Presentations. — Cases  in  which  the  head  presents 
at  the  OS  uteri  or  pelvic  brim. 

The  Four  "  Positions  "  of  Head  Presentations. — By 
the  term  ^^positio7i "  as  applied  in  the  mechanism  of  labor,  we 
mean  the  positional  relation  existing  between  a  given  point  on 
the  presenting  part,  and  certain  other  given  points  upon  the 
pelvis.  In  head  presentation  the  occiput  is  the  given  point  on 
the  presenting  part,  and  the  given  points  on  the  pelvis  are  the 
tivo  aeetahula,  and  the  two  sacro-iliac  synchondroses.  Thus  the 
four  positions  of  a  head  presentation  are  : 

1.  Occiput  to  left  acetabulum  (left  occipito-anterior)*  (oc- 
cipito-lae  va-anterior) . 

2.  Occiput  to  right  acetabulum  (right  occipito-anterior) 
(occipito-dextra-anterior). 

3.  Occiput  to  left  sacro-iliac  synchondrosis  (left  occipito- 
posterior)  (occipito-lseva-posterior) . 

4.  Occiput  to  right  sacro-iliac  synchondrosis  (right  occipito- 
posterior)  (occipito-dextra-posterior) . 

Very  rarely  the  occiput  points  directly  in  front,  to  the  sym- 
physis pubis,  or  directly  behind,  to  the  sacral  promontory, 
thus  making  two  more  positions  (six  in  all).  But  these  two 
may  be  left  out.  They  usually  become  converted  into  one  of 
the  other  four  at  the  beginning  of  labor. 

The  order  of  greatest  frequency  of  the  four  positions  is  as 
follows : 

First.  Occiput  to  left  acetabulum,  L.  O.  A.* 

Second.  Occiput  to  right  sacro-iliac  synchondrosis,  R.  O.  P. 

Third.  Occiput  to  right  acetabulum,  R.  O.  A. 

Fourth.  Occiput  to  left  sacro-iliac  synchondrosis,  L.  O.  P. 

This  order  of  frequency  is  worth  remembering,  but  to  call 
the  positions  first,  second,  third,  and  fourth  is  worse  than  use- 
less, and  had  better  be  omitted. 

If  the  student  be  not  already  familiar  with  the  terms  and 
measurements  given  in  describing  the  pelvis  (Chapter  I.)  and 
foetal  head  (Chapter  II.),  he  should  review  them  before  attempt- 
ing to  learn  the  mechanism  of  labor.  In  the  following  descrip- 
tion it  is  designed  to  give  only  the  mai7i  principles  of  the 
mechanism,  leaving  exceptional  occurrences  and  slight  devia- 

>  So  called  because  the  occiput  is  pointing  to  the  i^l  and  forward.    The  same 
plan  of  nomenclature  is  applied  to  tne  other  positions. 
2  L.  A.  O.,  Left  Occipito--4nterior;  L.  O  P.,  /x'ft  Occipito-Posterior,  etc. 
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tions  and  obliquities,  of  no  great  practical  value,  entirely  out. 
A  simple  outline  sketch  had  better  be  learned  first.  The 
finer  shades  of  variation  can  be  put  in  afterward.  Mixture  is 
confusion. 

Stages  of  Mechanism  in  Head  Presentations. — These 
are  :  1.  Flexion ;  2.  Descent ;  3.  Rotation ;  4.  Extension ; 
5.  Restitution  or  external  rotation. 

Mechanism  in  Left  Occipito-anterior  Position  (Oc- 
ciput TO  Left  Acetabulum).  1.  Flexion, — It  must  be  re- 
membered that  the  foetal  head  is  (roughly)  egg  shaped,  and 
measures,  from  the  hig  end  of  it  to  the  little  end  (from  the  oc- 
ciput to  the  chin),  5i  inches.  While  the  occipital  pole  of  the 
head  is  at  the  left  acetabulum,  the  chin-pole  must  be  somewhere 
toward  the  right  sacro-iliac  synchondrosis,  and  a  line  drawn 
between  these  two  pelvic  points  is  one  of  the  oblique  diameters 
of  the  brim,  and  measures  4  J  inches.  Is  a  head  diameter  of 
5}  inches,  then,  trying  to  pass  a  pelvic  diameter  of  4i  ?  No  ; 
the  bowed  attitude  of  the  child's  head  in  uterOy  already  men- 
tioned, keeps  its  chin-pole  tilted  up  toward  the  uterine  cavity, 
and  the  occipital  pole  tilted  down  toward  the  os  uteri  and 
pelvis,  so  that  the  forehead  instead  of  the  chin  is  really  at 
the  right  sacro-iliac  synchondrosis,  and  it  is,  therefore,  the 
occipito-frontal  diameter  of  the  head  (4}  inches  in  length) 
that  is  apparently  trying  to  go  through  the  oblique  pelvic 
diameter  of  4 J.  But  this  would  be  too  tight  a  fit.  The  chin 
must  be  tilted  yet  more  decidedly  toward  the  sternum  of  the 
child,  and  the  occiput  be  made  to  dip  more  decidedly  toward 
the  entrance  of  the  pelvis,  in  order  that  the  oval-shaped  head 
may  enter  the  brim  more  or  less  endwise.  This  is  Flexion ; 
so  called  because  the  child's  neck  is  flexed,  and  the  chin  pressed 
against  the  sternum.  Fig.  74  shows,  diagrammatically,  the 
effect  of  flexion  in  permitting  descent.  In  the  upper  head, 
unflexed,  it  is  seen  the  5  J-inch  occipito-mental  diameter  cannot 
enter  the  4 j-inch  diameter  of  the  brim  (represented  by  the 
ring  at  the  lower  part  of  the  figure).  The  middle  head  is 
flexed  suflSciently  to  descend.  The  lower  head  shows  an 
impossible  degree  of  flexion — impossible  when  the  head  is 
attached  to  the  neck — and  undesirable,  as  it  would  permit 
the  head  almost  to  drop  through  the  pelvis.  The  lines  and 
numerals  represent  inches. 
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What  causes  flexion  ?  The  force  of  uterine  contraction  is 
transmitted  through  the  body  of  the  child  to  its  head  by 
means  of  the  spinal  column,  but  the  cervical  end  of  the  spine, 
where  it  joins  the  cranium,  is  not  in  the  centre  of  the  base  of 
the  skull,  midway  between  the  two  poles,  but  is  nearer  the 
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Influence  of  flexion  in  permitting  descent. 

occipital  pole ;  this  last,  therefore,  bears  the  brunt  of  uterine 
force  and  is  made  to  dip  down  lower  than  the  other  pole. 
Moreover,  the  two  poles  meeting  equal  resistance  from  the 
circle  of  the  os  uteri  and  pelvic  brim,  the  resisting  force  ex- 
erted upon  the  chin  or  frontal  pole  will  be  more  effective  be- 
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cause  it  is  acting  on  the  end  of  a  longer  lever  than  that  applied 
to  the  occiput,  hence  the  chin  and  forehead  are  tilted  upward. 
While  the  long  (occipito-frontal)  diameter  of  the  head  is 
more  or  less  parallel  with  one  oblique  diameter  of  the  pelvic 
brim,  the  transverse  or  biparietal  diameter  (3  J  inches)  occupies 
the  other  oblique  (4J).  Hence  there  is  plenty  of  room  for 
that  to  pass.  The  biparietal  diameter  is  also  about  on  a  level 
with  the  plane  of  the  superior  strait,  owing  to  the  fundus  uteri 
being  so  tilted  forward  as  to  bring  the  uterine  axis  in  a  line 
with  the  cum  of  the  plane  of  the  brim. 

2.  Descent — The  head  having  been  tilted  endwise  by  flex- 
ion, it  enters,  occiput  first,  the  pelvic  brim,  and  descends  into 
the  pelvic  cavity.  It  goes  on  down  (the  occiput  still  toward 
the  left  acetabulum  and  forehead  toward  the  right  sacro-iliac 
synchondrosis)  until  reaching  the  pelvic  floor  (the  bottom  of 
the  basin. 

(Note. — While  flexion  and  descent  are  thus  described  as 
separate  processes,  and  while  the  former  is  necessary  to  the 
latter,  it  must  not  be  supposed  that  flexion  is  complete  before 
descent  begins ;  on  the  contrary,  they  go  on  simultaneously, 
each  increment  of  flexion  being  accompanied  with  an  incre- 
ment of  descent.) 

3.  Rotation, — The  head  having  descended  to  the  pelvic  floor, 
its  occipito-frontal  diameter  (4i)  now  occupies  the  oblique 

Fig.  75. 


Occiput  at  inferior  strait  after  rotation. 


diameter  of  the  inferior  strait,  which,  however,  measures  07ily 
four  inches.  It  cannot  go  on.  Something  must  occur  to  bring 
the  long  diameter  of  the  head  parallel  with  the  antero-posterior 
diameter  of  the  outlet,  which  we  know  measures  4  J  inches,  or 
even  5  when  the  coccyx  is  pushed  back.   This  is  accomplished 
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by  rotation.  Near  the  end  of  its  "  descent "  the  occiput  strikes 
the  pelvic  floor  and  the  slanting  surface  of  bone  in  front  of 
the  ischial  spine — ^the  so-called  left  anterior  inclined  plane — 
and  gliding  downward,  forward,  and  inward  toward  the  median 
line,  it  reaches  the  symphysis  pubis,  while  the  forehead,  rotat- 
ing downward,  ba/ikward,  and  inward  toward  the  median  line 
(along  the  right  posterior  inclined  plane),  reaches  the  centre 
of  the  sacrum.  Thus  the  ovoid  head  has  come  to  occupy  a 
position  agreeing  with  the  longest  (antero-posterior)  diameter 
of  the  outlet,  and  the  occipital  pole  is  almost  ready  to  escape, 
endwise,  through  the  inferior  strait.     (Fig.  75,  page  221.) 

Fig.  76. 


Upward  extension  of  occiput. 

4.  Extension, — The  head  now  stretches  the  perineum  and 
soft  parts  into  a  kind  of  gutter,  which  constitutes  the  fleshy 
continuation  of  the  parturient  canal.  The  occiput  descends 
below  the  symphysis  pubis  and  passes  on  between  the  pubic 
rami,  until  the  biparietal  equator  of  the  head  fits  into  the 
pubic  arch.  The  back  of  the  child's  neck  meanwhile  fits 
squarely  against  the  posterior  surface  of  the  pubic  symphysis ; 
and  resting  there  immovably,  the  force  of  uterine  contraction 
is  expended  upon  the  chin-pole  of  the  head ;  hence,  as  soon  as 
the  resistance  of  the  soft  parts  permits  the  occiput  to  begin  to 
escape,  the  chin  is  released  from  its  condition  of  flexion,  and 
extension  is  said  to  have  begun.  Finally  the  forehead  slips 
by  the  projecting  coccyx,  the  parietal  equator  of  the  head 
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emerges  from  the  vagiual  orifice,  and  the  immediate  retrac- 
tion of  the  elastic  perineum  over,  successively,  forehead,  nose, 
mouth,  and  chin,  causes  the  occiput  to  rise  up  outside  and  in 
&out  of  the  pubes  toward  the  mona  veneris.  Thus  delivery 
takes  place  by  the  head  describing  a  circular  movement  round 
the  fixed  centre  of  the  pubis  arcri— a  movement  exactly  the 
reverse  of  flexion,  viz.,  extendon.  (See  Fig.  76.)  Remember 
the  direction  of  extension  in  this  L.  O.  A.  position  is  such  as 
to  make  the  occiiiital  pole  go  upward  and  forward  toward  the 
mons  veneris.  In  the  R.  O.  P.  and  L.  O,  P.  positions  we  shall 
see  this  sometimes  reversed. 

5,  RegHtuHon  (External  Rotation). — -The  head,  after  being 
completely  bom  by  extension,  hangs  out  of  the  vagina ;  the 


chin  dropping  toward  the  anus,  the  vaginal  orifice  encircles 
the  neck.  The  head  next  twists,  or  rotates,  in  such  a  manner 
as  to  bring  the  occiput  toward  the  mother's  left  thigh — the 
thigh  corresponding  to  the  acetabulum  at  which  it  originally 

firesented.  The  purpose  of  this  manceuvre  is  to  facilitate  de- 
ivery  of  the  shoulders.  Their  longest  diameter  is,  of  course, 
the  bisacromial— from  one  acromion  process  to  the  other.  This 
diameter  entered  the  brim  and  descended  into  the  cavity  of 
the  pelvis  parallel  with  the  oblique  pelvic  diameter  extending 
from  the  right  acetabulum  to  the  left  sacro-ilia«  synchon- 
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drosis.  But  having  reached  the  inferior  strait,  the  bisacromial 
diameter  must  rotate  from  its  oblique  direction  in  the  pelvis 
to  the  antero-posterior  one.  Hence  the  right  shoulder  glides 
along  the  right  anterior  inclined  plane  to  the  pubes ;  the  left 
one,  along  the  left  posterior  inclined  plane  to  the  sacrum. 
This  rotation  of  the  shoulders  inside  the  pelvis  causes  rotation 
of  the  head  outside  of  it.  The  shoulder  at  the  pubes  usually 
fixes  itself  there,  while  the  other  one,  at  the  perineum,  swings 
round,  describing  a  circular  movement  (as  the  occiput  did), 
and  comes  out  first.     (See  Fig.  77,  page  223.) 

When  the  shoulders  are  delivered  the  rest  of  the  body 
usually  slips  out  at  once,  without  any  special  mechanism. 

Mechanism  of  R.  O.  A.  Position  (Occiput  to  Right 
Acetabulum). 

1.  Flexion,  by  which  the  chin  tilts  up  and  the  occiput  down, 
so  as  to  get  the  long  diameter  of  the  head  more  or  less  endwise 
to  the  pelvic  brim. 

2.  Descent,  by  which  the  head  descends,  occiput  first, 
through  the  brim,  into  the  cavity,  down  to  the  inclined  planes 
of  the  pelvic  floor. 

3.  Rotation,  by  which  occiput  glides  along  right  anterior 
inclined  plane,  downward,  forward,  and  inward  to  symphysis 
pubis ;  and  forehead  glides  along  left  posterior  Inclined  plane 
to  middle  of  sacrum. 

4.  Extension,  by  which  occiput  escapes  under  pubic  arch 
and  rises  up  outside,  toward  mons  veneris,  while  forehead, 
nose,  mouth,  and  chin  successively  escape  at  perineum. 

5.  Restitution  (external  rotation),  by  which  occiput  turns 
toward  mother's  right  thigh  (the  thigh  corresponding  to  ace- 
tabulum at  which  it  originally  presented),  in  consequence  of 
shoulders  rotating  upon  inclined  planes — left  shoulder  to 
pubes,  right  to  coccyx,  the  latter  one  generally  escapes  first. 
Delivery  of  the  body. 

Thus  we  have  described  the  two  anterior  positions  of  the 
occiput :  L.  O.  A.  and  R.  O.  A.  Next  comes  the  two  posterior 
ones. 

Mechanism  of  R.  O.  P.  Position  (Occiput  to  Right 
Sacro-Iliac  Synchondrosis. 

1.  Flexion,  and  2.  Descent,  as  in  anterior  positions  of  the 
occiput. 
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3,  Rotation. — In  the  lai^  majority  of  casee  (96  per  cent.) 
the  occiput  rotates  all  the  way  round  to  the  eymphysis  pubis. 
In  doing  so  it  passes  the  right  acetabulum,  but  it  no  sooner 


DisgrammsUc  Tlew  o 

reaches  thia  point  than  it  becomes  practically,  and,  in  reality, 
a  right  anterior  position,  and  the  rest  of  the  mechanism  is 
preemly  the  same  as  already  described  for  the  R.  0,  A. 
position. 
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In  the  small  minority  of  cases  (4  per  cent.)  the  occiput 
instead  of  rotating  forward,  rotates  backward  to  the  eacrum, 
and  the  forehead  comes  to  the  pubes. 

Then  follows,  4.  Extension,  which  takes  place,  not  upward 
toward  the  mons  veneris,  but  the  occiput  escapes  over  the 
perineum,  and  is  depressed  outside  of  it  downward  and  back- 
ward toward  the  anus,  while  forehead,  nose,  mouth,  and  chin, 
successively  emerge  under  the  pubic  arch.     (See  Fig.  79.) 

5.  RestUvtion. — By  internal  rotation  of  the  shoulders,  as 
already  explained,  one  goes  to  pubes,  the  other  to  sacrum,  and 
the  occiput  rolls  round  to  the  right  thigh  (the  thigh  corre- 
sponiJiug  to  the  sacro-iliac  synchondrosis  at  which  it  originally 
presented). 


Extension  after  potlerior  rat&Uon. 

Mechanism  of  L.  O.  P,  Position  (Oixiput  to  Left 
Sacro-iliac  Synchondrosis): 

1.  Flexion.  2.  Descent.  3.  Rotation,  in  the  majority  of 
cases  all  the  way  round  to  the  symphysis  pubis  (when,  on 
reaching  left  acetabulum,  it,  of  course,  becomes  converted  into 
an  L.  O.  A.  position) ;  in  the  minority  of  caaes,  backward 
rotation  of  occiput  to  sacrum. 

4.  Exteimon  of  occiput  downward  and  backward  over  peri- 
neum, while  forehead,  nose,  and  chin,  successively  escape  under 
pubic  arch.  5.  BedUution,  internally  of  shoulders,  right  one 
to  pubes,  left  to  coccyx  :  externally  of  occiput  to  left  thigh 
Jthigh  corresponding  to  the  sacro-lliac  synchondrosis  at  which 
it  originally  presented). 
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Explanation  of  Posterior  Rotation. — In  thoae  few 
cases  of  occipito-poaterior  positions  where  the  occiput  rotates 
to  the  sacrum,  the  circumatance  is  due  to  imperfect  flexion  of 
the  head,  so  that  the  forehead  is  too  iow.  In  reality  it  ia, 
therefore,  anterior  rotation  of  the  forehead  which  causes  pos- 


terior rotation  of  the  occiput,  in  obedience  to  a  general  rule, 
that  whichever  pole  of  the  head  is  the  lowest  in  the  pelvis 
will  rotato  to  the  pubic  symphysis.  Occasionally,  however, 
the  forehead,  being  lowest,  will  stick  near  the  acetabulum. 
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and  then  rise  again,  permitting  the  occiput  to  descend  along 
the  opposite  sacro-iliac  synchrondrosis,  when  anterior  rotation 
of  the  occiput,  all  the  way  round  to  the  pubes  will  take  place 
just  as  the  head  is  about  to  escape  from  the  vulva. 

Still  another  variation  may  occur  when  the  occiput  has 
rotated  posteriorly,  viz.,  instead  of  the  occipital  pole  escaping 
over  the  margin  of  the  perineum,  the  forehead,  nose,  and  chin, 
successively,  escape  first  under  the  pubic  arch,  when  the  chin 
rises  up  toward  the  mons  veneris,  and  the  occiput  comes  out 
last  at  the  perineum.  In  fact  the  case  is  converted  into  a 
face  presentation  just  before  the  head  is  bom.  This  modi- 
fication of  the  usual  mechanism  is  exceptional. 

Diagnosis  of  the  "  Position  "  in  Head  Presentations. 
— In  the  L.  O.  A.  and  L.  O.  P.  positions,  the  part  of  the  head 
first  touched  by  the  examining  finger  is  the  right  parietal 
bone ;  in  the  R.  O.  A.  and  R.  O.  P.  positions  it  is  the  left 
parietal  bone.  In  either  case  it  is  that  parietal  bone  which 
lies  nearest  the  pubes.  This  is  easily  understood  by  remem- 
bering that  the  head  enters  the  pelvis  in  a  line  with  the  long 
axis  of  the  uterus,  which  agrees  with  the  axis  of  the  plane  of 
the  superior  strait,  while  the  finger  enters  the  pelvis  from 
below,  and  more  in  a  line  with  the  axis  of  the  inferior  strait, 
so  that  it  necessarily  touches  the  side  of  the  presenting  head. 
One  parietal  bone  looks  upward  and  backward,  toward  the 
sacral  promontory,  the  other  downward  and  forward  toward 
the  pubes.  The  latter  one  is  touched  first.  Then  by  pushing 
the  finger  a  little  higher  up  and  further  backward  toward  the 
sacrum,  the  sagittal  suture,  running  between  the  parietal 
bones,  may  be  felt  extending  obliquely  across  the  pelvis  be- 
tween the  acetabulum  and  opposite  sacro-iliac  synchondrosis. 
If  it  be  a  L.  O.  A.  position,  the  finger,  by  following  the  sagittal 
suture  toward  the  left  acetabulum,  will  there  find  the  small 
triangular  fontanelle  at  the  junction  of  the  sagittal  and  lamb- 
doidal  sutures.  If  it  be  a  R.  O.  A.  position,  this  fontanelle 
will  be  discovered  by  following  the  same  suture  toward  the 
right  acetabulum.  If  it  be  a  K.  O.  P.  position,  following  the 
sagittal  suture  toward  the  left  acetabulum  will  not  bring  the 
finger  to  the  little  fontanelle,  but  to  the  large  membranous 
anterior  one.  So  in  a  L.  O.  P.  position,  the  finger  will  find 
the  large  fontanelle  at  the  right  acetabulum,  by  following  the 
sagittal  suture  in  that  direction.     In  the  two  posterior  posi- 
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tions  (last  mentioned)  the  small  triangular  fontanelle  cannot 
be  touched  at  all — it  is  entirely  out  of  reach. 

In  short,  having  felt  the  sagittal  suture,  follow  it  toward 
the  acetabulum  to  which  it  points  (it  must  point  to  one  or 
the  other),  and  there  will  be  found  the  posterior  fontanelle  in 
anterior  positions  of  the  occiput  (right  or  left  as  the  case  may 
be) ;  or  the  anterior  fontanelle  in  posterior  positions  of  the 
occiput  (either  right  or  left). 

Later  in  the  labor,  when  rotation  has  taken  place,  the  pos- 
terior triangular  fontanelle,  in  anterior  positions,  will  be  felt 
toward  the  symphysis  pubis,  the  sagittal  suture  running  back- 
ward toward  the  sacrum;  while  in  those  posterior  positions 
where  anterior  rotation  of  the  occiput  does  not  take  place, 
the  large,  membranous,  unmistakable  anterior  fontanelle  will 
be  felt  toward  the  pubic  symphysis. 

The  mode  of  making  out  the  position  in  head  presentations 
by  palpation,  viz.,  by  recognizing  the  relative  position  of  the 
child's  ba^k,  forehead,  and  occiput,  has  been  already  explained. 
(See  Chapter  XII.) 

Prognosis  and  Treatment  of  Occipito-anterior  Posi- 
tions.— Prognosis  favorable  in  so  far  as  the  mechanism  is 
concerned,  and  no  assistance  required  in  ordinary  cases  other 
than  general  attentions  already  mentioned  under  "  The  Man- 
agement of  Labor." 

Prognosis  and  Treatment  of  Occipito-posterior  Posi- 
tions.— In  the  majority  of  cases  the  same  as  in  anterior  posi- 
tions. In  the  minority  of  cases,  where  anterior  rotation  of  the 
occiput  fails  to  take  place,  a  long  and  difficult  labor  may  be 
anticipated,  owing  to  the  difficulty  the  occiput  encounters  in 
escaping  over  the  perineum,  on  account  of  the  posterior  (sacral) 
wall  of  the  pelvis  being  so  much  deeper  than  the  anterior 
(pubic)  one.  Forceps  may  be  required  to  complete  delivery, 
the  short  straight  ones  being  preferred.  The  perineum  is 
enormously  distended  and  requires  additional  care  to  prevent 
rupture. 

Various  expedients  have  been  devised  to  promote  anterior 
rotation  of  the  occiput  when  it  does  not  occur  spontaneously. 
Thus,  since  we  know  posterior  rotation  is  generally  the  result 
of  imperfect  flexion  (the  forehead  being  too  low,  the  occiput 
too  high)  we  may  strive  to  remedy  the  difficulty  by  making 
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flexion  perfect.  This  can  be  done  (the  accoucheur  possessing 
requisite  skill)  by  pressing  two  fingers  of  one  hand  upon  the 
forehead  during  the  pains  so  as  to  push  it  up,  or  at  least  keep 
it  from  coming  lower,  while  the  force  of  uterine  contraction  is 
then  expended  in  depressing  the  occiput.  A  vectis  may  at 
the  same  time  be  applied  over  the  occiput  to  assist  in  pulling 
it  down.  The  object  is  to  get  the  occiput  so  low  that  it  will 
pass  below  the  spine  of  the  ischium  to  the  anterior  inclined 
plane  and  rotate  forward,  while  the  forehead  is  kept  high 
enough  to  pass  above  the  opposite  ischial  spine  and  rotate 
backward.  Rotation  forward  may  sometimes  be  accomplished 
with  forceps  while  making  traction. 

If  the  pelvis  be  large  and  the  operator's  hand  small,  the 
latter  may  be  passed  in  alongside  of  the  head,  and  the  occiput 
drawn  obliquely  downward  and  forward  to  the  pubes.  Another 
plan :  Etherize  to  full  anaesthesia.  Pass  a  hand  into  vagina ; 
grasp  head,  and  steadily  and  gently  push  it  up  out  of  the 
pelvis,  above  superior  strait  Then  flex  it,  and  rotate  occiput 
forward.  Hold  it  so  until  the  pains,  aided  by  pressure  of  otner 
hand  on  abdomen,  push  it  down  again  into  pelvis,  in  its  now 
occipito-anterior  position.  Forceps  may  be  required  to  com- 
plete the  delivery. 

Posterior  rotation  of  the  occiput  is  especially  likely  to  occur 
when  the  head  is  unusually  large. 

When,  in  occipito-posterior  positions,  the  occiput  ha^  already 
performed  posterior  rotation — that  is,  when  it  has  gone  from 
the  sacro-iliac  synchondrosis  to  the  hollow  of  the  sacrum,  no 
further  attempts  should  be  made  to  bring  it  forward ;  it  must 
be  delivered  with  the  occiput  behind,  the  straight  forceps  being 
used,  in  order  to  allow  backward  extension  of  the  occiput  down 
over  the  perineum. 

Professor  Penrose,  however,  advises  that  even  after  posterior 
rotation  of  the  occiput  has  taken  place  a  firm  but  prudent 
attempt  should  still  be  made  with  a  short  straight  forceps  to 
force  rotation  of  the  occiput  to  the  pubis ;  and  in  case  of  fail- 
ure thus  to  accomplish  anterior  rotation,  or  to  deliver  by  trac- 
tion while  the  occiput  remain  posterior,  he  urgently  recom- 
mends an  immediate  resort  to  embryotomy,  in  the  interest  of 
the  mother,  even  though  the  child  be  alive.  (Hirst's  Ameri- 
can System  of  Obetetrics,  vol.  i.  pp.  588,  589.)  While  it  is 
true  the  prolonged  labor  and  cranial  compression  jeopardize 
the  child's  life,  the  method  of  Dr.  Penrose  is,  nevertheless,  not 
generally  concurred  in. 
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CHAPTER    XV. 

FACE   PEESENTATIONS. 

In  lace  presentations  the  child's  head,  instead  of  being 
flexed,  IS  extended,  so  that  the  chin  end  of  the  occipi to- mental 
diameter  is  tilted  down  toward  the  entrance  of  the  pelvis, 
while  the  occipital  end  is  pressed  up  toward  the  child's  back, 
just  as  the  chin  was  pressed  toward  the  child's  sternum  in 
head  presentations. 

Ca-uses. — Any  projection  between  chin  and  sternum  inter- 
fering mechanically  with  flexion  of  the  chin,  such  as  congen- 
ital goitre  or  other  tumors;  hydrothorax ;  several  coils  of 
funis  round  the  neck,  etc. ;  any  projection  mechanically  arrest- 
ing descent  of  the  occiput,  and  thus  again  obstructing  flexion, 
such  as  ovarian,  fibroid,  or  other  tumors  of  the  mother's  parts ; 
narrow  pelvis ;  a  very  large  or  long  fcetal  head  ;  excesdve  lat- 
eral obtiquUy  of  the  litems.  This  last  is  the  most  common 
cause.  It  produces  extension,  and  consequently  face  presen- 
tation, in  the  following  manner  :  Most  cases  of  face  presenta- 
tion were  at  first  head  presentations.  Now,  if  the  occiput 
were  toward  the  left  acetabulum  in  an  ordinary  head  presen- 
tation, and  the  fundus  uteri  were  tilted  much  toward  the  right 
side,  the  direction  of  force  of  uterine  contraction  would  be 
such  as  to  press  the  occipital  pole  of  the  occi  pi  to-mental  diam- 
eter upon  the  left  edge  of  tlie  pelvic  brim,  where  it  would 
remain  solidly  fixed,  and  the  uterine  force  would  then  operate 
upon  the  other  (chin)  end,  and  force  it  down  into  the  pelvic 
cavity,  and  a  &ce  presentation  would  result.  Thus  it  is  that 
posterior  p(wi(io?w  of  face  presentation  are  more  frequent  than 
anterior  ones;  they  were  changed  head  presentations, 
the  pointion  in  head  cases  is  usually  occi  pi  to-anterior ;  « 
changed,  as  just  described,  the  chin  is  directed  behind. 

Very  rarely  the  fece  presents  ori^nally,  and  is  not  a  d 
ated  head  case ;  these  are  supposed  to  occur  from  the  c 
having  had  convulsions  in  utero  (opisthotonos). 

Positions  of  the  Face  Presentation, — ^The  given  p 
on  the  presenting  part  from  which  the  positions  of  a  fece 
sentation  are  named,  is  the  chin  (Latin,  "  mentiim  "). 
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FiO.  81.  Fia,  82. 
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The  nixmbef  of  positions,  like  those  of  the  occiput,  is  four, 
as  follows : 

1.  Chin  to  leil  acetabulum  (left  mento-anterior),  L.  M.  A. 
(mento-lasva-anterior). 

2.  Chin  to  right  acetabulum  (right  mento-anterior),  R.  M, 
A.  (mento-dextra-anterior). 

3.  Chin  to  right  sacro-iliac   synchondrosis  (right   mento- 
posterior, (R.  M.  P.)  men to-d extra-posterior). 

4.  Chin  to  left-sacro-iliac  synchondrosis  (left  mento-poste- 
rior),  L.  M.  P.  (mento-lava-posterior). 
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The  directly  antero-posterior  positions  of  face  presentations, 
as  seen  in  Figs.  85  and  86  are  so  extremely  rare  as  to  be 
almost  never  met  with  in  practice.  They  are,  however,  pos- 
sible, and  when  they  occur,  are  spontaneously  converted  mto 
one  of  the  other  four  positions  (represented  by  Figs.  81,  82, 
83,  and  84)  during  the  progress  of  labor. 

Note, — The  relative  n*equency  of  the  several  positions  has 
not  been  positively  ascertained,  but  the  mento-posterior  posi- 
tions are  more  frequent  than  the  mento-anterior  ones.  While 
the  four  positions  of  the  face  have  been  named  according  to 
the  same  plan  adopted  for  the  occiput,  it  may  be  stated  that 
the  chin  is  often  not  exactly  at  either  acetabulum  or  sacro-iliac 
synchondrosis,  but  at  some  point  between  the  two — i.  e.,  nearer 
the  centre  of  the  ilium,  and  hence  the  positions  are  called  in 
some  books  simply  right  and  left  mento-iliac.  (See  Fig.  87.) 
The  chifi,  however,  will  arrive  at  the  acetabulum  or  sacro-iliac 
synchondrosis  during  the  labor,  and  the  plan  we  have  adopted 
we  think  is  best. 

Frequency  of  Face  Presentations. — ^They  occur  once 
in  about  250  labors. 

Mechanism  of  Face  Cases. — The  whole  matter  is  easily 
understood  by  remembering  that  the  chin  is  the  mechanical 
equivalent  of  the  occiput,  and  follows  the  same  mechanical 
movements  as  the  occiput  does  in  head  presentations.  The 
chin  end  of  the  egg-shaped  head  comes  first.  The  several 
stages  of  the  mechanism  are:  1.  Extension;  2.  Descent;  3. 
Rotation  ;   4.  Flexion ;   5.  Restitution  (external  rotation). 

Mechanism  of  Left  Mento-anterior  Position  (Chin 
TO  Left  Acetabulum). — 1,  Extension,  by  which  the  occiput 
is  tilted  up  and  the  chin  down,  so  as  to  get  the  long  (5i  inches) 
occipito-mental  diameter  more  or  less  endwise  to  the  plane  of 
the  pelvic  brim.  (See  Fig.  88,  page  235.)  The  diameter  of 
the  child's  face  that  agrees  with  the  oblique  diameter  of  the 
pelvis  in  which  it  engages,  is  the  fronto-mental — i,  e.,  the  chin 
IS  toward  the  left  acetabulum,  the  forehead  toward  the  right 
sacro-iliac  synchondrosis. 

2.  Descent  (simultaneously,  however,  with  extension),  by 
which  the  head  descends,  chin  first,  through  the  brim,  into  the 
cavity,  down  to  the  inclined  plane  and  pelvic  floor. 
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3.  Rotation,  by  which  the  chin  glides  along  the  left  anterior 
inclined  plane,  at  once  downward,  forward,  and  inward  toward 
the  median  line,  to  the  symphysis  pubis ;  the  forehead  mean- 
while glides  along  the  right  posterior  inclined  plane  to  the 
centre  of  the  sacrum.     (See  Fig.  89.) 


Fig.  88. 


Fig.  89. 
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Anterior  rotation  of  chin. 


Fig.  90. 


Influence  of  extension  in  permit-         Delivery  by  flexion  of  chin  oyer 
ting  descent.  pubes. 


4.  Flexion,  by  which  the  chin  escapes  under  the  pubic  arch, 
and  rises  up  outside  toward  the  mons  veneris,  while  the  fore- 
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head,  parietal  protuberances,  and  occiput  successively  emerge 
at  the  perineum  (Fig.  90,  page  235). 

5.  Restitution,  by  which  the  chin  turns  toward  the  mother's 
left  thigh  (the  thigh  corresponding  to  the  acetabulum  at  which 
it  originally  presented),  in  consequence  of  shoulders  rotating 
upon  the  inclined  planes — left  shoulder  to  pubes,  right  to 
coccyx. 

Mechanism  in  Right  Mento-anterior  Position  (Chin 
TO  Right  Acetabulum). — 1.  Extension;  2.  Descent;  3.  Ro- 
tation— of  chin,  along  right  anterior  inclined  plane  to  sym- 
physis pubis ;  of  forehead  along  left  posterior  inclined  plane 
to  sacrum.  4.  Flexion  of  chin  upward,  toward  mons  veneris, 
while  occiput  escapes  at  perineum.  5.  Restitution,  chin  goes 
to  right  thigh  (thigh  corresponding  to  acetabulum  at  which 
it  originally  presented),  by  reason  of  shoulders  rotating — right 
shoulder  to  pubes,  left  to  sacrum. 

Mechanism  in  Mento-posterior  Positions. — Before  de- 
scribing these,  we  may  anticipate  the  same  differences  with 
regard  to  rotation  and  flexion  as  we  found  in  head  presenta- 
tions with  regard  to  rotation  and  extension ;  that  is  to  say,  in 
the  great  majority  of  cases,  when  the  chin  is  directed  poste- 
riorly, it  rotates  all  the  way  round  to  the  symphysis  pubis. 
In  doing  so,  it  of  course  passes  the  acetabulum,  but  it  no 
sooner  reaches  the  acetabulum  than  it  is  in  reality  an  anterior 
position  of  the  chin,  and  follows  the  same  mechanism  exoMly 
as  just  described  for  mento-anterior  positions.  And,  again, 
with  regard  to  flexion  when  the  chin  is  being  born,  it  would, 
in  mento-posterior  positions,  of  course,  be  flexed  downward 
over  the  perineum,  instead  of  upward  toward  the  mons 
veneris. 

(Note, — It  may  here  be  anticipated,  however,  that  such  a 
mode  of  delivery  in  face  presentations  is,  practically,  a  me- 
chanical impossibility,  as  will  be  shown  presently,  and  in 
which,  therefore,  the  analogy  between  head  and  face  presen- 
tations hitherto  apparent,  is  wanting.) 

Mechanism  in  Left  Mento-posterior  Position  (Chin 
TO  Left  Sacro-iliac  Synchondrosis). — 1.  Extension;  2. 
Descent;  3.  Rotation — in  the  majority  of  cases  all  the  way 
round  to  the  symphysis  pubis  (when  the  labor  will  be  finished. 
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as  in  me  11  to-anterior  positioaa)  ;  in  the  mintiriU/  of  cases,  rota- 
tion of  the  chin  backward  to  the  eacrum,  wlwn  the  mechanwm 
dop8,  and  completion  of  delivery  in  mechanically  impomble,  un- 


DUgrammiitlc  view 

less,  indeed,  the  head  be  unuaually  small  and  the  pelvis  un- 
usually large,  when  delivery  would  take  place  by  backward 
flexion  of  the  chin  down  over  the  periueum.     (See  Fig.  92.) 
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Mechanism  in  Right  Mentoposterior  Position  (Chin 
TO  Right  Bacro-iliac  Synchondrosis). — 1.  Extendon;  2. 
Descent;  3.  Rotation — in  the  majority  of  cases  all  the  way- 
round  to  the  pubes  (and  delivery  as  for  mento-anterior  posi- 
tions) ;  in  the  minority  of  cases  rotation  of  chin  to  sacrum, 
and  consequent  arrest  of  mechanism,  further  progress  being 
impossible. 

Explanation  of  Arrest,  when  Chin  Rotates  to 
Sacrum. — It  is  necessary  for  the  chin  end  of  the  occipito- 
mental diameter  to  escape  over  the  edge  of  the  perineum  before 
it  can  possibly  execute  the  movement  of  downward  flexion 
outside  the  perineum.  Now,  as  we  have  seen,  the  depth  of  the 
posterior  wall  of  the  pelvis,  from  the  sacral  promontory  to  the 
tip  of  the  coccyx,  is  four  and  a  half  inches,  while  the  length 
of  the  anterior  surface  of  the  child* s  neck,  from  the  sternum  to  the 
chin,  is  only  about  one  inch  and  a  half  (only  just  long  enough 
to  span  the  depth  of  the  anterior  pelvic  wall  at  the  pubic 

Fig.  92. 


Arrest  oi  mechanism  after  posterior  rotation  of  chin. 

symphysis),  hence  after  posterior  rotation  of  the  chin  the 
child's  sternum  impinges  upon  the  pelvic  brim  at  the  sacral 
promontory,  or  perhaps  begins  to  descend  a  little  below  it, 
and  there  stops,  so  that  the  chin  is  thus  arrested  in  the  pelvis 
while  it  is  yet  a  good  distance  higher  up  than  the  point  of  the 
coccyx,  and  the  chin-pole  of  the  occipito-mental  diameter  can- 
not escape  over  the  perineal  border  to  perform  flexion.  (See 
Fig.  92.) 
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Diagnosis  of  Face  Presentation. — The  side  of  the  face 
(at  the  beginning  of  labor)  is  the  part  first  touched  by  the 
examining  finger — ^that  is  to  say :  in  a  L.  M.  A.  position,  the 
left  malar  bone ;  in  a  R.  M.  A.  position,  the  right  malar  bone ; 
in  a  L.  M.  P.  position,  the  left  malar  bone ;  and  in  a  R.  M.  P. 
position,  the  right  malar  bone.  In  passing  the  finger  higher 
up,  and  more  backward,  the  nose  may  be  felt,  the  openings  of 
the  nostrils  indicating  the  direction  of  the  mouth  and  chin ; 
while  the  orbits  and  forehead  will  be  found  in  an  opposite 
direction. 

The  face  may  be  mistaken  for  a  breech,  owing  to  the  swollen 
features  resembling  the  genital  organs.  Diagnosticate  by  feel- 
ing the  mouth,  which  is  a  fissure  bounded  by  the  hard  gums 
of  the  maxillary  bones,  while  the  anus  (to  be  felt  in  breech 
cases)  is  a  soft  elastic  ring.  No  coccyx  point  can  be  felt,  as 
in  breech  cases. 

Abdominal  palpation  in  cases  where  vaginal  examination  is 
unsatisfactory,  owing  to  the  presenting  part  being  high  up 
and  difficult  to  reach,  may  be  usefiil  and  even  necessary.  The 
palpating  fingers  recognize  the  very  round,  large  prominence 
of  the  occiput  on  that  side  of  the  pelvic  brim  (higher  or  lower 
according  to  degree  of  descent  into  excavation)  toward  which 
the  child's  hack  is  directed ;  the  head  tumor  appears  almost 
entirely  absent  on  the  other  side.  In  head  presentation  the 
forehead,  directed  toward  the  child's  abdomen,  was  the  most 
prominent  and  accessible  region ;  difference  very  apparent. 
The  breech  is  recognized  by  its  usual  characteristics  in  the 
fundus  uteri,  and  while  the  palpating  hand  moves  downward 
over  the  back  toward  the  head,  it  sinks  into  the  deep  depressimi 
or  cavity  between  the  back  and  rounded  pole  of  the  extended 
occiput.  The  small  irregular  projections  of  the  extremities  over 
the  anterior  aspect  of  the  child  are  more  easily  recognized 
than  in  head  presentations,  owing  to  the  greater  prominence 
of  the  abdomen  caused  by  the  child's  body  being  bent  haxik- 
ward,  instead  of  being  flexed  forward  as  in  head  cases. 

In  some  cases  the  horseshoe  shape  of  the  lower  maxillary 
bone  and  chin  may  be  felt  on  that  side  of  the  brim  opposite 
the  prominent  occiput. 

Diagnosis  of  the  positions  of  a  face  presentation  by  palpa- 
tion is  made  by  noting  whether  the  back  and  occiput  are 
directed  anteriorly  or  posteriorly,  to  the  right  or  to  the 
left. 
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Prognosis  of  Face  Cases. — Swelling  and  discoloration  of 
the  child's  face  frequently  occur  (of  which  notice  should  be 
given  before  birth),  but  they  pass  away  in  a  few  days. 

The  child  may  die,  if  delivery  be  long  delayed,  from  cerebral 
congestion  due  to  pressure  of  its  neck  and  jugular  veins  against 
the  anterior  pelvic  wall ;  or  its  funis  may  be  fatally  compressed, 
after  rupture  of  the  bag  of  waters,  between  the  anterior  pro- 
jection  of  the  child's  abdomen  and  the  uterine  wall. 

Dangers  to  mother,  such  as  may  occur  from  any  tedious 
labor,  especially  when,  in  mento-posterior  positions,  anterior 
rotation  of  chin  fails  to  take  place. 

Though  spontaneous  delivery  is  the  rule,  the  mortality  to 
both  mother  and  child  is  somewhat  greater  than  in  head  pre- 
sentations, and  assistance  is  more  frequently  required. 

Treatment  of  Face  Cases. — In  mento-aiiterior  positions, 
generally  none,  further  than  careftiUy  watching  the  case  for 
symptoms  of  exhaustion  from  prolonged  effort  on  the  part  of 
the  mother,  or  of  failure  on  the  patrt  of  the  child,  when  assist- 
ance may  be  rendered  by  forceps,  provided  the  head  have 
descended  into  the  pelvic  cavity.  Forceps  at  the  superior 
strait  is  not  advisable  in  face  cases ;  podalic  version  is  prefer- 
able. 

In  all  cases  avoid  rupturing  membranes  during  examina- 
tions in  early  stage,  and  beware  of  injuring  the  eyes  with  the 
finger. 

In  mento-posterior  positions,  endeavor  to  secure  anterior  rota- 
tion of  the  chin  when  it  fails  to  take  place  spontaneously. 
The  several  methods  of  attempting  this  are:  1.  Press  the 
forehead  backward  and  upward  during  a  pain,  so  as  to  make 
extension  more  complete,  and  thus  cause  the  chin  to  dip  lower 
down  and  touch  the  anterior  inclined  plane  upon  which  it 
may  glide  forward.  2.  Put  a  finger  in  the  mouth,  or  on  the 
outside  of  the  lower  jaw,  and  draw  the  chin  forward  during 
a  pain.  3.  Apply  the  straight  forceps  and  twist  the  chin  to 
the  pubes.  4.  Apply  the  vectis,  or  one  blade  of  the  forceps, 
wider  the  most  posterior  cheek,  and  over  the  anterior  inclined 
plane,  thus,  as  it  were,  thickening  the  latter,  so  as  to  make  it 
reach  the  malar  bone  and  constitute  a  poiiit  d^appui  which  the 
chin  can  touch  and  so  glide  forward. 

Should  these  attempts  to  secure  anterior  rotation  fail,  an 
effort  may  be  made  with  the  hand,  vectis,  or  fillet  to  bring 
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down  the  occiput  and  convert  the  face  into  a  head  presenta- 
tion. 

In  order  to  succeed  in  this  manoeuvre  the  membranes  should 
be  unbroken,  the  os  uteri  dilated,  the  face  not  so  deeply  en- 
gaged that  it  cannot  be  lifted  to  or  above  the  pelvic  brim,  and 
an  anaesthetic  administered. 

Again,  failing  in  this  way  to  produce  anterior  rotation,  the 
head,  if  it  be  not  too  deeply  engaged  in  the  pelvis  and  have 
not  passed  through  the  os  uteri,  may  be  pushed  back,  and  the 
child  be  delivered  by  podalic  version. 

Should  none  of  these  methods  be  practicable  and  the  head 
become  impacted  in  the  pelvis  with  the  chin  toward  the 
sacrum,  the  only  resort  is  craniotomy.  Attempts  have  been 
mad«  in  these  cases  to  deliver  by  forceps  after  lateral  incision 
of  the  perineum,  but  they  can  only  succeed  when  either  the 
child  is  small  or  the  pelvis  over-large.  Usually  the  child's  life 
has  been  so  far  imperiled  by  delay  and  its  consequences  that 
craniotomy  may  be  done  without  compunction.  Possibly 
symphyseotomy  may  prove  useftil  in  these  case  in  future. 

In  all  cases  of  face  presentation  special  care  is  necessary  to 
avoid  rupture  of  the  perineum. 

Correction  of  Face  Presentation  by  External 
Manipulation. — Early  rectification  of  face  presentation — its 
conversion  into  an  occipital  one — by  external  manipulation^ 
has  been  lately  recommended.  It  is  available  only  when 
membranes  are  unbroken,  abdominal  walls  relaxed,  and 
operator  skilftil.  Let  one  hand,  over  the  abdomen,  seize  the 
anterior  shoulder,  and  lift  it,  with  the  chest,  upward  and 
toward  the  child's  back,  while  the  other  hand,  near  the 
fundus,  presses  the  breech  upward  and  toward  the  child's 
abdomen.  When  the  body  is  thus  lifted  the  occiput  will 
descend,  or  may  be  assisted  so  do  to  by  the  hand  of  an 
assistant  pressed  upon  it,  low  down,  after  which  the  breech 
is  pushed  directly  downward  and  flexion  rendered  perfect. 

The  annexed  illustrations,  modified  from  Lusk's  reproduc- 
tion of  Schatz's  diagrams  (see  Fig.  93),  explain  the  method 
more  exactly.  The  arrows  indicate  the  direction  in  which 
pressure  is  applied  to  the  several  parts  during  successive  steps 
of  the  operation. 

Another  plan :  Let  one  hand  press  (externally,  of  course) 
upon  the  projecting  sternum  of  the  child,  pushing  it  toward 
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the  child's  spine,  and  somewhat  upward  toward  the  ^ndus 
uteri,  while  the  other  hand  (externally)  presses  the  occiput 
in  the  other  direction,  viz.,  downward  and  forward  toward  the 
anterior  surface  of  the  child's  body,  thus  bringing  the  chin  to 
the  chest,  which  is  flexion,  and  presentation  of  the  occiput 
results. 

Fig.  93. 


Scbatz'8  method  of  rectification  by  external  manipulation. 

Again :  these  manipulations  can  be  carried  on  by  one  oper- 
ator externally,  while  the  fingers  or  hand  of  another  assist  in 
flexing  the  head  by  manipulating,  per  vaginam,  internally. 

Finally,  let  the  young  practitioner  especially  remember 
that  the  great  majority  of  face  cases  will  be  delivered  without 
assistance  or  interference,  provided  all  other  conditions  are 
normal. 

Brow  Presentations.  —  A  rare  presentation  (of  the 
"brow"  or  forehead)  intermediate  between  a  head  and  a 
face.  It  occurs  in  this  way :  face  presentations  are  deviations 
from  head  presentations — that  is,  in  face  presentations  the 
head  originally  presented,  but  the  occiput  catching  on  the  side 
of  the  brim,  lodged  there,  while  the  chin  was  forced  down, 
constituting  face  presentation  ;  but  in  this  process  of  conver- 
sion of  a  head  into  a  face,  arrest  may  take  place  half-way  be- 
tween the  two,  when,  of  course,  the  forehead  will  be  made  to 
appear  and  stop  at  the  centre  of  the  superior  strait :  this  is  a 
brow  presentation.     The  diagnosis  may  be  made  out  by  the 
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position  of  the  large  anterior  fontanelle  and  its  radiating  su- 
tures, the  prominence  of  the  forehead,  the  orbits,  and  panetal 
bones.  Treatmeni  consists  in  converting  the  "brow"  into 
either  a  head  or  face  presentation,  by  producing,  respectively, 
complete  flexion  or  complete  extension,  preferably  the  former, 
by  pushing  up  the  forehead,  and  bringing  down  the  occiput. 
In  many  cases  it  takes  place  spontaneously. 

Manipulations  for  this  purpose  may  be  either  external  or 
internal,  of  both  conjointly,  as  just  stated  for  face  presenta- 
tions. Two  fingers  may  be  introduced  into  the  child's  mouth 
and  traction  made  on  tne  superior  maxilla  to  produce  exten- 
sion and  convert  the  brow  into  a  face  presentation. 

Podalic  version  has  been  recommended  when  the  diagnosis 
is  made  early ;  it  should  be  limited  to  cases  with  a  contracted 
conjugate  diameter,  or  where  speedy  delivery  is  required  to 
save  mother  or  child. 

When  the  brow  presentation  has  been  changed,  by  manipu- 
lation, into  a  head  or  face,  but  reverts  to  its  old  position, 
forceps  may  be  employed  to  prevent  this  reversion,  as  well  as 
to  hasten  delivery  Tby  traction. 

In  mento-posterior  positions  of  a  brow  presentation  the  same 
difficulties  may  occur,  when  the  case  is  changed  into  a  face, 
as  in  face  presentation,  hence  every  effort  must  be  made  to 
rotate  the  chin  to  the  pubes. 

When  all  other  measures  fail  craniotomy  may  become  a  last 
resort,  and  should  certainly  be  an  early  one  when  the  child  is 
dead,  for  the  mother's  sake. 

As  in  face  cases,  it  is  possible  the  ftiture  may  demonstrate 
the  utility  of  symphyseotomy  in  difficult  brow  presentations. 


CHAPTER  XVI. 

BREECH,   KNEE,    AND   FOOT   PRESENTATIONS. 

Breech  Presentations. — These  occur  once  in  about  fifty 
labors  (2  per  cent.).  The  pelvic  end  of  the  foetal  ovoid  pre- 
sents, the  lower  limbs  being  flexed  upon  the  abdomen,  so 
that  the  buttocks  first  enter  the  pelvic  brim.     Usually  the 
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legs  are  flexed  upon  the  thighs,  as  shown  in  the  Figs.  94  to  99, 
exceptionally  they  are  extended  at  full  length,  so  that  the  feet 
approach  the  face  or  point  over  the  shoulders.  (See  Fig.  100, 
p.  246,  and  Fig,  101,  p.  247). 

Positions  of  a  Breech  Presentation. — Of  these  there 

ate/our;  and  the  given  point  on  the  breech,  from  which  they 
are  named,  is  the  child's  scw^rwm.  Exceptionally  jhe  child's 
sacrum  may  be  directly  in  front  or  behind,  really  making  six 
positions.    Thus : 
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FlQ.  98.  Fie.  ». 


1.  Sacrum  to  left  acetabulum  (left  aacro-anterior),  L.  8.  A, 
— Bacro-lffiva-anterior. 

2.  Sacrum  to  right  acetabulum  (right  sacro-anterior), 
R,  S.  A.— sacro-dextra-anterior. 

3.  Sacrum  to  left  sacro-iliac  Byuchondrosis  (left  sacro-pos- 
terior),  L.  S.  P. — Bacro-lteva-posterior. 

4.  Sacrum  to  right  sacro-iliac  synchondrosis  (right  sacro- 
posterior), R.  S.  P.^-sacrOMl  extra-posterior. 

The  two  eacro-anterior  poeitiong  are  most  frequent. 

Mechanism  of  Breech  Cases. — In  complete  delivery  of 
the  child  there  are  here  three  successive  stages  to  be  consid- 
ered, viz. : 

1.  Mechanism  of  the  breech. 

2.  Mechanism  of  the  sbouldera. 

3.  Mechanism  of  the  head. 


Each  of  these  may  again  h 

«.  Moulding, 

b.  Descent, 

c.  Rotation,  &nd 

d.  DcVivery  of  the  breech. 

e.  Descent, 
/.  Rotation,  and 


1  subdivided  as  follows : 

g.  Delivery  of  the  sfumlders. 

h.  Flexion, 

i.    Descent, 

j.    Rotation,  and 

k.  Delivery  of  ike  head. 


246    BREECH,  KNEE,  AND  FOOT  PRESENTATIONS. 

Fio.  lOO. 


Mechanism  in  Left  8 acro- anterior  PoaiTioN  (Sacrum 
TO  Left  Acetabulum).— Here  the  longest  diameter  of  the 
breech,  viz.,  from  one  trochanter  to  the  other,  occupies  that 
oblique  diameter  of  the  brim  which  extends  from  the  right 
acetabulum  to  the  lefi  sacro-iliac  synchondroeis.  The  sacrum 
of  the  child  being  directed  toward  the  left  acetabulum,  its 
back,  and,  of  course,  the  back  of  its  head  (occiput)  are  directed 
toward  the  left  anterior  part  of  the  uterus,  in  a  line  with  the 
left  acetabulum ;  hence,  when  the  body  is  delivered  the  occiput 
of  the  after-coming  head  will  aim  be  directed  to  the  lefi  acetabu- 
lum.   As  labor  progresses  there  occur : 

1.  Moulding  of  the  breech,  by  which  it  simply  becomes 
gradually  compressed  ("  moulded  ")  into  a  circular  shape,  so 
that  it  may  pass  through  the  os  uteri  and  pelvic  brim. 

2.  Descent. — The  breech  passing  down  the  ]»elvic  cavity  to 
the  pelvic  floor. 

3.  Rotation. — The  left  hip  (the  Iiip  nearest  the  pubes)  glides 
along  the  right  anterior  inclined  plane  to  the  pubic  symphy- 
sis; while  the  right  hip  (the  hip  nearest  the  sacrum)  glides 
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along  the  left  posterior  inclined  plane  to  the  sacrum.  The 
long  (bj-trochanteric)  diameter  of  the  breech,  which  entered 
the  brim  in  the  oblique  pelvic  diameter,  has  now,  therefore, 
become  parallel  with  the  longest  (antero-posterior)  diameter 
of  the  inferior  strait.     (See  Fig.  101.) 


4.  Delivery  of  the  breech — the  hip  that  is  toward  the  pubes 
fixing  itself  a^inst  the  arch,  while  the  other  one  sweeps  round 
the  curve  of  Sie  (maternal)  sacrum  and  comes  out  first  at  the 
perineum. 

(JVbfe. — It  should  again  be  observed  that  deaeent  necessarily 
occurs  gimuHaneously  with  and  during  all  the  other  stages.  So 
the  shoulders  and  hea<l  have,  of  course,  been  simultaneously 
descending  with  the  breech.  Descent  is  considered  as  a  sepa- 
rate stage  only  in  so  far  as  it  is  a  necessary  preliminary  of 
rotation — i.  e.,  the  descending  part  mud  come  down  low  enough 
to  strike  the  inclined  planes  and  pelvic  floor  before  rotation 
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Note  further,  that  when  the  breech  is  extruded  the  child's 
body  has  necessarily  become  bent  on  its  side  conformably  to 
the  curve  of  the  pelvic  canal.  Sometimes  this  ia  improperly 
set  down  as  a  separate  stage  of  mechanism,  called  "  lateral 
flexion.") 


To  resume,  the  breech  having  been  delivered,  we  have  next 
to  deal  with  the  shouldera,  thus : 

5.  DesceTit.^Tbe  longest  (bisacromial)  diameter  entering 
the  brim  at  the  same  oblique  diameter  as  the  bi-trochanteric 
diameter  of  the  breech  did,  descends  to  the  pelvic  floor. 

6.  Rotnlion. — The  shoulder  nearest  the  pubes  (left  one)  ro- 
tates to  the  pubes:  theshoulder nearest  thesacrum  (right  one) 
rotates  to  the  sacrum  (see  Fig.  102),  which  brings  the  bisa- 
cromial diameter  antero-posterior  at  the  inferior  strait. 

7.  Delivery  of  the  Shoulders — -the  one  toward  the  pubes  fix- 
ing itself  there,  while  the  other  one  sweeps  round  the  curve 
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of  the  scusrum,  and  cornea  out  first  at  the  perineum.     (See 
Fig.  103.) 

Pig.  lOS. 


Delivery  of  towershouliler  first,  at  tbe  perineum.  (la  Mg.  102  occiput  le 
leFt;  right  slioulder  will  come  tint  at  perineum.  In  Pig.  103  occiput  la 
rlgbt,  and  lefl  ahoulder  conies  out  flret  at  perlneam.) 


AnUriot  totatlon  of  occiput. 
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The  shoulders  having  been  delivered,  next  comes  the  head, 
thus: 

8.  FleodoUy  by  which  the  chin-pole  of  the  occipito-mental 
diameter  is  made  to  dip  down  toward  the  child's  sternum, 
while  the  occipital  pole  is  tilted  up  toward  the  fundus  uteri, 
thus  placing  the  occipito-mental  diameter  more  or  less  endwise 
and  parallel  with  the  axis  of  the  pelvis.  The  occiput  is  toward 
the  left  acetabulum  and  the  forehead  toward  the  right  sacro- 
iliac synchondrosis ;  henc«  the  occipito-frontal  diameter  occu- 
pies an  oblique  diameter  at  the  brim. 

9.  Descent  of  the  head  into  the  pelvic  cavity,  until  occiput 
strikes  left  anterior  inclined  plane. 

10.  Rotation — of  occiput  to  pubes — of  forehead  and  face  to 
hollow  of  sacrum,  thus  bringing  longest  engaging  diameter  of 
head  antero-posterior  at  the  outlet.   (See  Fig.  104,  page  249.) 

11.  Delivery  of  Head — ^the  occiput  fixing  itself  behind  the 
pubic  symphysis,  the  back  of  the  child's  neck  under  the  pubic 
arch,  while  the  chin  escapes  first  at  perineum,  followed  succes- 
sively, by  mouth,  nose,  forehead,  biparietal  equator,  and  last 
of  all  the  occiput  itself,  which  sweeps  along  curve  of  sacrum. 

Mechanism  in  Right  Sacro-anterior  Position  (Sacrum 
TO  Right  Acetabulum). — Moulding,  descent,  and  rotation  of 
the  breech.  The  hip  nearest  the  pubes  rotating  to  the  pubes, 
the  one  nearest  the  sacrum  to  the  sacrum.  Delivery  of  the 
breech — ^the  hip  nearest  the  sacrum  coming  out  first  at  the 
perineum. 

Descent  and  rotation  of  the  shoulders — the  shoulder  nearest 
the  pubes  rotating  to  the  pubes,  the  one  nearest  the  sacrum  to 
the  sacrum.  Delivery  of  the  shoulders — the  one  at  the  sacrum 
coming  out  first  over  the  perineum. 

Flexion,  descent,  and  rotation  of  the  head — the  occiput  (now 
at  the  right  acetabulum)  rotating  on  the  right  anterior  inclined 
plane  to  the  pubes,  the  forehead  to  the  sacrum.  Delivery  of 
the  head — chin,  mouth,  nose,  forehead,  biparietal  equator,  and 
lastly  occiput,  successively  escaping  over  perineum. 

Mechanism  in  Left  Sacro-posterior  Position  (Sacrum 
TO  Left  Sacro-iliac  Synchondrosis). — Moulding,  descent, 
rotation,  and  delivery  of  the  breech ;  and  descent,  rotation, 
and  delivery  of  the  shoulders  exactly  as  already  described  for 
anterior  positions  for  the  sacrum. 
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Flexion  and  descent  of  the  head  are  also  the  same,  eoccept 
that  the  occiput  enters  the  pelvis  directed  toward  the  left  sacro- 
iliac synchondrosis  instead  of  toward  one  of  the  acetabula. 
Hence  rotation  of  the  occiput  takes  place,  in  the  majority  of 
cases,  all  the  way  round  to  the  symphysis  pubis,  when  the  rest 
of  the  mechanism  is  the  same  as  just  described  for  anterior 
positions  of  the  occiput.  In  the  minority  of  cases  the  occiput 
rotates  posteriorly  into  the  hollow  of  the  sacrum,  the  forehead 
to  the  pubes. 

Delivery  of  the  head  now  takes  place  (most  often)  by  con- 
tinned  fl^don,  the  chin-pole  of  the  occipito-mental  diameter 

Fig.  105. 


Posterior  rotation  of  occiput  and  delivery  by  flexion. 

dips  toward  the  child's  sternum  (under  the  pubic  arch),  while 
the  occiput  is  tilted  up  posteriorly  toward  the  sacral  promon- 
tory. The  nape  of  the  child's  neck  rests  on  the  perineum 
while  chin,  mouth,  nose,  forehead,  biparietal  equator,  and 
lastly  occiput,  successively  escape  under  the  pubic  arch.  (See 
Fig.  105.)  The  figure  in  solid  lines  shows  the  direction  in 
which  the  body  must  be  held. 

Delivery  of  the  head  may  also  take  place  (but  more  rarely) 
by  continued  extension.  Thus,  the  chin-pole  of  the  occipito- 
mental diameter,  instead  of  being  depressed  under  the  pubic 
arch,  points  up  above  the  pubic  symphysis — in  fact,  toward  the 


I 
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woman's  bladder.  The  anterior  surface  of  the  child's  neck  is 
fixed  against  the  posterior  aspect  of  the  symphysis  pubis,  while 
the  occipital  pole  of  the  occipito-mental  diameter  is  forced 
down  along  the  hollow  of  the  sacrum  to  the  coccyx  and 
escapes  first  at  the  perineum,  followed  successively  by  bi- 
parietal  equator,  forehead,  nose,  mouth,  and,  last  oi  all,  the 

Fig.  106. 


^ 


I 
I 


Posterior  rotation  ot  occiput  and  delivery  by  extension. 


chin  itself.     (See  Fig.  106.)     The  body  to  be  held  up  toward 
the  pubes. 

Mechanism  in  Right  Sacro-posterior  Position  (Sa- 
crum TO  Right  Sacro-iliac  Synchondrosis). — The  first 
parts  of  the  labor  are  the  same  as  just  described  for  the  left 
sacro-posterior  position.  When  the  breech  and  shoulders  are 
delivered,  the  occiput  is,  of  course,  directed  to  the  right  sacro- 
iliac synchondrosis.  In  the  majority  of  cases  it  rotates  all  the 
way  round  to  the  pubes,  and  so  becomes  an  anterior  position. 
In  the  minority  of  cases  it  rotates  to  the  sacrum,  and  will  then 
be  delivered  either  by  continued  flexion,  the  chin  escaping  first 
under  the  pubic  arch,  or  by  continued  extension,  the  occiput 
escaping  first  at  the  perineum,  as  just  described  for  the  L.  S.  P. 
position.    Cases  in  which  posterior  rotation  of  the  after-coming 
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head  occurs  comprise  a  very  small  minority ;  such  rotation  is 
extremely  rare,  and  will  seldom  be  seen  in  ordinary  practice. 
(Note, — Sometimes  in  s^cro-posterior  positions  of  the  breech, 
the  rotation  which  brings  the  anterior  hip  to  the  pubes  goes  on 
further,  so  as  to  bring  the  child's  back  to  the  pubes,  or  the  back 
comes  to  the  pubes  by  continuation  of  the  shoulder  rotation. 
In  this  way  the  occiput  is  brought  in  front  to  the  acetabulum 
before  its  descent  to  the  pelvic  floor.  It  has  become  occipito- 
anterior.) 

Mechanism  of  Knee  and  Footling  Cases. — These  do 
not  require  separate  study.  The  feet  and  knees  are  small 
enough  to  pass  through  the  pelvis  without  any  special  mech- 
anism. The  breech  and  other  parts  following  them  undergo 
the  same  movements  as  in  original  breech  cases. 

Diagnosis  of  the  Breech. — The  examining  finger  first 
touches  the  side  of  the  anterior  buttock  (the  one  directed 
toward  the  pubes),  and  feels  the  trochanter  covered  by  mus- 
cles, etc.,  which  make  it  softer  than  the  hard  globe  of  a 
head  presentation.  The  fissure  between  the  nates,  the  genital 
organs,  the  anus,  the  probable  presence  of  meconium  (thick 
and  undiluted  with  liquor  amnii),  the  tip  of  the  coccyx,  and 
spinous  processes  of  sacrum,  are  sufficiently  characteristic. 
Scrotum  in  males  sometimes  swollen  and  (edematous,  resem- 
bling polypus  or  tumor,  but  is  less  solid.  Difficulty  in  early 
stage,  owing  to  height  of  presenting  part.  Bag  of  waters  may 
be  large  or  protrude  as  elongated  sac.  Beware  of  mistaking 
foetal  vulva  for  axilla,  and  fat  fold  of  elbow  for  fissure  of 
nates.  Elbow  has  three  bony  projections  (olecranon  and  two 
humeral  condyles).  Diagnosis  from  face  (see  face  cases,  p. 
239).  Diagnosis  of  the  '* position  "  of  a  breech  ''presentation  " 
may  be  determined  by  the  direction  of  the  fissure  between  the 
nates  and  by  the  tip  of  the  coccyx,  which  always  points  for- 
ward toward  the  pubis  of  the  child. 

When  the  presenting  part  is  too  high  up  to  be  touched  sat- 
isfactorily per  vaginam — as  will  often  happen  early  in  labor, 
or  before  its  beginning — diagnosis  may  be  made  by  abdominal 
palpation.  Early  in  labor  the  breech  will  be  at  or  above  the 
pelvic  brim ;  it  never  descends  at  this  tirne,  as  the  head  some- 
times does ;  hence  palpating  finger-ends,  entering  brim  behind 
pubic  rami,  find  excavation  empty.     Tumor  of  breech  (not 
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often  central,  but  usually  more  toward  one  or  other  iliac 
fossa)  feels  softer,  more  irregular,  and  more  voluminous  than 
globe  of  head.  Resisting  plane  of  back  is  continuous  with 
breech  from  below,  while  aoove  the  fingers  sink  into  elastic 
depression  between  trunk  and  head.  Head  discovered  in 
fundus  uteri  usually  more  on  that  side  opposite  to  the  iliac 
fossa,  toward  which  the  breech  lies.  Head  may  be  concealed 
under  liver,  or  behind  false  ribs,  and  hence  difficult  to  pal- 
pate, especially  in  primiparse,  in  whom  the  child  is  apt  to  lie 
more  vertically  (less  oblique)  than  in  multiparse.  Head  may 
be  mxide  more  palpable  by  pressing  breech  more  toward  the 
iliac  fossa,  which  orings  the  head  more  within  reach  on  the 
opposite  side  of  the  fundus.  In  following  resisting  plane 
01  back  it  will  be  found  to  curve  over  above  the  umbilicus 
toward  the  side  where  the  head  lies.  The  latter  may  some- 
times be  made  to  move  by  hallotting.  In  SAcro-podertor  posi- 
tions the  breech  tumor  will  nearly  always  be  accompanied  with 
the  movable  small  parts.  In  sacro-an^mor  positions  the  breech 
will  rarely  be  accompanied  with  small  parts.  The  small  parts 
and  intervening  elastic  spaces  fiUed  with  liquor  amnii  will 
usually  be  found  on  the  side  of  the  uterus  opposite  the  child's 
back.  In  s&cro-posterior  positions  the  lateral  aspect  of  the 
child's  trunk  will  be  more  easily  recognized  than  the  back 
itself.  (See  Figs.  95,  96,  97,  and  98,  in  which,  however,  the 
child's  body  should  have  been  placed  vwre  obliquely — the 
breech  more  over  the  iliac  fossa,  the  head  farther  toward  the 
opposite  side.) 

Diagnosis  of  Knee. — Chiefly  by  exclusion.  By  its  large 
size ;  by  the  tibial  spine  and  patella.  From  a  shoulder,  by 
the  absence  of  ribs  and  intercostal  spaces,  etc.  From  an 
elbow,  by  the  flat  patella — very  different  from  the  pointed 
olecranon. 

Diagnosis  of  Foot. — By  the  projecting  heel.  From  a  hand 
by  the  fingers  being  longer  than  the  toes.  The  great  toe  is 
longer  than  the  others — the  thumb  shorter  than  the  fingers. 
The  fingers  can  be  easily  separated ;  the  toes  cannot.  The 
foot  is  placed  at  right  angles  to  the  leg ;  the  hand  is  in  a  line 
with  the  arm.  The  foot  is  thicker  and  not  so  flat  as  the  hand. 
Its  inner  border  thicker  than  its  outer  one — not  so  the  hand. 
When,  before  rupture  of  the  membranes,  the  foot  is  touched 
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by  the  obstetrician's  finger,  it  will  usually  be  drawn  up  with 
a  quick  jerking  movement,  while  the  hand,  under  like  circum- 
stances, will  move  away  slowly,  if  at  all,  or  grasp  the  examin- 
ing finger. 

Prognosis  of  Breech  Cases. — Generally  favorable  to 
mother,  though  labor  may  be  long ;  but  dangerous  to  child. 
When  body  delivered  and  head  retained,  child  dies  from  suf- 
focation due  to  pressure  on  umbilical  cord  or  to  partial  separa- 
tion or  compression  of  placenta.  Danger  greater  in  footling 
than  breech  case,  because  small  feet  do  not  dilate  os  uteri 
suflSciently  to  permit  easy  passage  of  after-coming  head,  hence 
delay  longer  aft;er  expulsion  of  body  than  occurs  in  breech 
cases.  Liability  to  prolapse  of  funis.  In  cases  where  legs  are 
extended  along  front  of  child,  labor  may  be  long  and  difficult. 
The  limbs  act  like  splints,  preventing  that  lateral  flexion  of 
the  body  by  which  the  latter  is  conformed  to  the  curve  of  the 
axis  of  the  pelvic  canal.  In  difficult  cases,  child  liable  to 
injury  from  manipulations  during  delivery,  hence  fracture  or 
dislocation  of  humerus  and  femur ;  injury  to  spinal  column 
or  spinal  cord  by  traction  on  trunk ;  temporary  paralysis  from 
pressure  on  brachial  plexus ;  hemorrhage  into  muscles  and 
cellular  tissue  of  neck,  especially  hsematoma  of  sterno-mastoid 
muscle. 

Treatment  of  Breech  Cases. — Do  nothing  until  the 
birth  of  the  breech.^  Preserve  membranes  from  rupture. 
Refrain  from  attempting  to  hasten  matters  by  drawing  down 
the  feet.  It  produces  displacement  of  the  arms  above  the 
head,  and  also  extension  of  the  occiput.  Delay  during  early 
stages  of  labor  is  not  dangerous,  but  prepares  the  parts  by  pro- 
longed dilatation,  for  subsequent  easy  passage  of  after-coming 
head.     Delay  of  latter  is  fatal  to  child. 

When  the  breech  is  born,  promote  lateral  flexion  of  body 
by  pressure  on  perineum.  When  trunk  is  delivered,  receive, 
support,  and  wrap  it  in  warm  cloth.  Gently  pull  down  a  loop 
of  the  cord,  and  place  it  toward  that  part  of  the  pelvis  where 
it  will  be  less  liable  to  pressure,  viz. :  toward  that  sacro-iliac 
synchondrosis  to  which  the  child's  abdomen  is  directed ;  but 

1  It  has  been  recently  recommended  to  perform  cephalic  version  by  external 
manipulation,  early,  before  rupture  of  membranes,  to  avert  subsequent  danger 
to  child. 


256    BREECH,  KNEE,  AND  FOOT  PRESENTATIONS. 

waste  no  time  in  doing  this.  Feel  pukations  in  cord ;  their 
feebleness  proclaims  danger  to  child.  Hold  the  body  in  such 
a  manner  as  not  to  impede  rotation  of  shoulders  into  antero- 
posterior diameter  of  outlet.  When  shoulders  are  born,  direct 
back  of  child  to  pubic  symphysis,  thus  promoting  anterior 
rotation  of  occiput.  During  birth  of  head  lift  body  toward 
mons  veneris.* 

In  the  rare  cases  where  rapid  spontaneous  delivery  of  the 
head  follows  extrusion  of  trunk  no  ftirther  active  interference 
is  necessary. 

But  rapid  spontaneous  delivery  of  after-coming  head  is  ex- 
ceptional. Delay  is  fatal ;  judicious  assistance  harmless.  If 
the  shoulders  be  not  readily  extruded,  first  one  (that  at  peri- 
neum) and  then  the  other  must  be  drawn  out  by  the  finger 
hooked  over  the  elbow  or  acromion  process  of  the  shoulder — 
elevating  the  breech  while  withdrawing  the  posterior  shoulder 
— depressing  it  toward  the  perineum  while  getting  out  the 
pubic  one.  For  various  methods  of  delivering  the  arms  in 
different  cases,  see  Chapter  XVIII,  on  "  Version,'' 

The  means  for  rapid  delivery  of  head  when  it  has  descended 
to  the  inferior  strait,  and  occiput  has  rotated  to  the  pubes, 
are :  Ergot  (hypodermically  if  the  case  be  urgent) ;  manual 
pressure  of  fundus  uteri  through  the  abdomen  by  a  skilled 
assistant  previously  secured  ;  urging  the  woman  to  bear  down 
during  the  pains,  with  all  the  voluntary  effort  she  can  com- 
mand ;  and  traction  judiciously  applied  thus :  support  body 
in  left  hand,  one  or  two  fingers  of  which  may  be  passed  in 
along  posterior  vaginal  wall  to  child's  mouth  (or  to  upper  jaw- 
bone, one  finger  being  on  each  side  of  the  nose),  and  its  chin 
depressed  toward  its  chest,  while  two  fingers  of  the  right  hand 
are  passed  in  under  pubic  arch  and  pressed  upon  the  occiput 
so  as  to  tilt  it  \i^  and  assist fiexion.  (See  Fig.  107,  p.  257.)  Thus, 
during  traction,  the  chin-pole  of  occipito-mental  diameter  is 
made  to  escape  over  perineum,  and  delivery  foUows.  The 
finger  (or  two  of  them)  of  left  hand  may  also  be  passed  into 
rectum  and  made  to  press  through  the  recto-vaginal  wall  upon 
the  forehead,  thus  again  promoting /eirion. 

1  An  ignorant  savage  woman  of  the  woods,  finding  the  body  of  her  child  ex- 
truded, would  (it  may  be  presumed),  in  a  mingled  spirit  of  af^tion  and  inyesti- 
gation,  lift  the  body  uptoard,  over  her  own  abdomen,  thus  causing  pretmre  on  the 
fundus  uteri,  and  making  traction  in  a  way  to  promote  delivery  of  the  head. 
Hence  it  is  interesting  to  observe  that  the  methods  of  science  have  unconsciously 
followed  the  teaching  of  Nature's  school  to  the  untutored  savage— a  seal  of  sanc- 
tion not  to  be  disdained. 
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Another  method.  Seize  the  feet  with  the  right  hand,  and 
hook  the  left  hand  over  the  back  of  the  neck  (Fig,  108). 
TractioD  on  the  legs  is  now  made  in  a  direction  almost  at  right 
angles  to  the  pubes,  so  that  the  resistance  of  pubic  bones,  im- 
pinging against  occiput,  pushes  it  up,  while  chin  and  face  flex 
and  descend  along  sacrum,  escaping  at  perineum.     The  left 


Extraction  of  bead  Id  bi«eGh  cbsgb. 

hand  steadies  the  head,  prevents  its  too  sudden  escape,  and 
also  assists  the  right  in  making  traction.  The  hand  of  an 
assistant,  pressing  upon  fundus  uteri,  will  expedite  the  process, 
as  in  the  first  method  described. 

In  cases  of  sticTO-posterwr  positions  where  anterior  rotation 
of  occiput  has  failed  to  occur,  depress  body  toward  perineum, 
pass  one  or  two  fingers  under  puoes  to  that  temple  or  side  of 
the  face  directed  anteriorly,  and  press  it  round  toward  the 
sacrum.  Face  cannot  be  forced  round  to  sacrum  by  hviaiing 
body  without  danger  to  child's  neck. 

Should  this  proceeding  fail,  and  the  occiput  dill  remain 
posterior,  the  head  must  Se  delivered  in  one  of  two  ways,  viz. : 
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If  the  head  be  fiexed  with  the  chin  below  the  pubic  arch,  trac- 
tion must  be  made  directly  downward;  that  ia  to  eay,  the 
woman  being  upon  her  back,  with  her  hipa  over  the  edge  of 
the  bed,  maKe  traction  on  the  body  vertically  down  toward 
the  floor;  aid  this  by  supra-pubic  externa]  pressure,  and  one 
or  two  fingers  may  be  passed  into  rectum,  pushing  up  the 


Manual  eitraetlon  of  aner-comiag  head,    (From  Oilabin.) 

occipital  pole,  while  external  hand  presses  dmvn  the  fore- 
head, thus  securing  coinplete  jie^don — the  proper  mechanism 
for  delivery. 

The  other  way  is  by  exlemion.  Now  the  chin  ia  above 
instead  of  below  pubes.  Traction  on  body  must  be  made  ver- 
tically iiptvard — toward  the  ceiling  instead  of  the  floor — while 
the  hand  on  abdomen  makes  pressure  downward  and  back- 
wanl  upon  the  chin.     One  or  two  Angers  passed  far  into  the 
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rectum  may  assist  extension  and  extraction  by  pressing  occiput 
forward  toward  pubes. 

When  manual  delivery  fails,  forceps  may  be  applied  to  the 
after-coming  head.     (See  Chapter  XIX.) 

Exlraetion  when  after-coming  head  is  at  guperior  titrait. — 
Pressure  on  the  fundus  uteri  from  above,  and  traction  on  the 
feet  and  shoulders  in  line  with  axis  of  plane  of  mperi<yr  strait, 
may  first  be  tried.     When  the  woman  is  on  her  back  and 


Arreilof  headul  Buperiorstisit:  method  of  delivery.    (Wwckkl.) 

brought  to  the  edge  of  the  bed  the  traction  sliuuld  be  almost 
directly  downward,  toward  the  coccyx ;  and  tlie  manual  pres- 
sure on  the  abdomen  from  above  should  be  chiefly  on  the 
frontal  pole  of  the  head  to  secure  flexion.  When  an  assistant 
is  present  to  make  abdominal  pressure  the  obstetrician  may 
draw  on  the  shoulders  with  one  hand,  while  two  fingers  of 
the  other  are  passed  up  into  the  child's  mouth  and  traction 
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made  on  the  jaw.  Thus  three  expedients  act  gimultaneoualy, 
viz. :  abdominal  pressure,  shoulder  traction,  and  jaw  traation. 
(See  Fig.  109),  Slionld  these  fail,  forcepe  may  be  used  to 
bring  the  head  into  the  pelvic  cavity.  Forceps  are  also  ad- 
visanle  when  the  head  is  detained  by  a  resisting  os  or  cervix 


y 


Traction  In  efleT-coming  head  ureated  hlgb  up. 


Uteri,  but  great  care  is  necessary  to  avoid  laceration  of  cervix. 
In  these  eases  Dr.  Barnes  recommends  backward  traction  by 
the  feet  and  upon  the  nape  of  the  neck  by  encircling  the  latter 
with  a  fine  napkin  or  silk  handkerchief,  as  shown  in  Ftg.  1 10. 
In  any  ease  where  delivery  of  after-coming  head  is  delayed, 
and  wcaKiie^  of  umbilical  pulse  with  spasmodic  contraction 
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of  child's  respiratory  musclea  indicate  impending  aufibcatioii, 
we  may  enable  the  child  to  breathe  before  birtli  by  passing  in 
two  lingers  between  the  face  and  vaginal  wall,  thus  making  a. 
channel  for  air  to  the  mouth  or  nostrils,  or  a  large  catheter 
may  be  passed  into  the  mouth.  In  one  case  life  was  saved  by 
tracheotomy  before  delivery. 

In  all  cases  of  breech  presentation  every  means  necessary 
for  the  restoration  of  suspended  animation  in  the  infant 
should  be  provided  beforehand. 

In  cases  of  unumal  delay  during  early  stages,  acmmpanied 
with  ffijmplomj!  of  exkaudwn,  and  dne  to  a  large  breech,  small 


TarDler'9  forceps  applied  to  tbe  tblgbs.    (Oll 


pelvis,  or  some  other  abnormity,  a  finger,  blunt-book,  or  fillet 
may  be  passed  over  the  groin  and  used  for  traction.  If  pos- 
sible to  reach  a  foot,  it  may  be  pulled  down.  Forceps  and 
the  vectis  have  been   employed ;  their  use  is  questionable. 


Tbe  fillet  In  dorso-Anterior  posltLoiia.    (LrsK  ) 

diagnosis  have  be«ii  made  early,  before  the  breech  has  de- 
scended below  brim  of  pelvis,  and  before  the  bag  of  waters 
has  been  discharged  and  the  womb  contracted  round  the  child, 
cephalic  vershnjoy  exteriml  manipuhtion,  is  best.  This  early 
diagnosis  is  difficult,  and  usually  not  attempted  soon  enough. 
It  can  scarcely  be  reached  except  by  mapping  out  the  child 
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waters  broke,  or  by  some  other  process.  Rarely,  labor  begins 
with  the  heels  placed  against  the  buttocks,  the  lower  extremi- 
ties having  the  same  relation  to  the  body  as  is  observed  in  a 
kneeling  posture.  Footling  cases  are  often  more  tedious  than 
when  the  Dreech  presents ;  the  small  and  irregular-shaped  feet 
(or  knees)  do  not  so  well  adapt  themselves  to  the  shape  of  the 
OS  uteri,  hence  dilatation  of  the  latter  is  slow  and  labor  pain- 
ful. There  is  more  danger  to  the  child  during  delivery  of  the 
after-coming  head,  for  the  feet,  hips,  and  body  come  through 
the  OS  uteri  without  producing  sufficient  dilatation  of  the  os 
to  admit  the  head  afterward. 

Whether  one  or  both  feet  present,  and  whether  at  the  os 
uteri  or  at  the  os  vaginae,  either  before  or  after  rupture  of  the 
membranes,  the  best  rule  of  treatment  (in  the  absence  of  any 
complication)  is  to  leave  the  case  alone — ^taking  special  care 
not  to  rupture  the  bag  of  waters — until  the  hips  are  delivered, 
when  active  interference  may  be  necessary,  as  described  in  the 
management  of  breech  cases,  to  prevent  fatal  delay  with  aft«r- 
coming  head.     (See  pp.  256  and  257.) 

Occasionally,  unusual  and  serious  delay  may  occur  when 
the  presenting  parts  are  at  the  superior  strait,  owing  to  a  foot 
or  knee  being  caught  over  the  edge  of  the  pelvic  brim,  pre- 
venting descent.  The  obstructing  limb  should  be  placed  right, 
or  hooked  down,  with  the  finger.  Since  in  doing  this  there  is 
a  risk  of  rupturing  the  membranes  (be  they  still  unbroken), 
try  frequent  changes  in  the  woman's  posture ;  this  alone  will 
sometimes  remedy  the  difficulty. 

Complex  presentations,  of  a  foot  alongside  of  the  head  or 
face ;  or  of  a  foot  and  hand  ;  or  of  a  foot  and  a  hand  with  the 
head  or  face,  etc.,  may  require  interference.  When  the  head  or 
face  present,  try  to  push  back  the  accompanying  hand  or  foot. 
Failing  in  this,  the  foot  may  be  held  down  by  a  fillet,  while 
the  head  (or  face)  is  pushed  up,  and  version  performed,  con- 
verting the  case  into  a  pelvic  presentation.  Should  this  be 
impossible,  the  head  (or  face)  may  be  extracted  by  forceps, 
while  the  offending  limb  remains  down.  Should  all  fail,  cra- 
niotomy may  be  necessary. 

When  hand  and  foot  present  alone — i.  e.,  without  the  head 
or  face — ^pull  down  the  foot  and  push  up  the  arm — really 
podalic  version,  as  in  arm  presentation. 


TRANSVEBBE  PRESENTATIONS. 


CHAPTER    XVII. 


Any  presentation  in  which  the  child's  body  lies  transversely 
aeroas  the  pelvis,  instead  of  endwtee,  is  &  "  transverse  presen- 
tation ;  "  hence  presentations  of  the  arm,  shoulder,  elbow,  side, 
back,  abdomen,  etc,  are  all  included  in  this  class.  Sometimes 
called  "  trunk  "  and  "  cross  "  presentations.  They  occur  once 
in  about  two  hundred  and  fifty  labors. 

For  practical  purposes  it  is  only  necessary  to  study  two 
transverse  presentations,  viz. : 

1.  Right  lateral  presentation  (including  right  arm,  shoulder, 
elbow,  hand,  etc.). 

2.  Left  lateral  presentation  (including  left  arm,  shoulder, 
etc.). 

Each  of  these  two  presentations  has  two  "positions,"  viz.: 

1.  Right  cephalo-iUac  (the  head,  or  "cephalic"  end  of  the 
child  resting  upon  the  right  ilium). 

2.  Left  cephalo-iliac  (the  "  cephalic  "  end  of  the  child  rest- 
ing upon  the  left  ilium). 


Since,  in  the  right  cephalo-iliac  "  position  "  of  a  right  lateral 
"  presentation  "  (Fig.  114),  and  in  uie  left  cephalo-iliac  "  porf- 
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tion"  of  a  fefl  lateral  "presentation"  (Fig.  116),  the  back 
(dorffwm)  of  the  child  is  directed  toward  the  pogterior  wall  of 
the  pelvis,  these  two  positions  have  also  been  called  "dorso- 
posterior  "  ones ;  while  the  other  two  positions,  in  which  the 
dormim  of  the  child  is  directed  toward  the  pubes  (Figs.  113 
and  115),  are  called  dtyrgo-anterwr. 


Presentations  of  the  abdomen  and  back  are  very  rare,  and 
soon  become  changed,  gpontaneously,  into  lateral  presentations, 
or  they  mud  be  so  changed  artificially. 

In  cross-presentations  the  child  is  seldom  or  never  exactly 
traiimerse,  but  obliquely  placed ;  the  head  is  nmally  lower  than 
the  breech,  as  shown  in  the  figures. 

Mechanism  of  TKAwavERSE  Presentations. — There  is 
no  mech^iism  ;  at  least  for  practical  purposes,  it  may  be  con- 
sidered that  natural  delivery  in  cross  presentations  is  mechanr 
ically  impossible. 

Actually,  however  (so  wonderful  are  Nature's  resources), 
there  are  livo  processes  by  which,  in  exceptional  cases,  delivery 
may  occur  spontaneously ;  but  they  are  neither  sufficiently  safe 
nor  frequent  to  be  relied  upon  or  waited  for  in  practice. 
These  are  "spontaneous  verMion"  and  "spontaneous  evolution." 

Sl-ONTANEOUS  VERSION. — That  end  of  the  foetal  ovoid  near- 
est the  pelvic  brim  (one  end  generally  is  so,  for  the  child's 

body  lies  obliquely  across  the  pelvis,  seldom  exactly  transverse). 


SPONTANEOUS  VERSION. 


under  the  influence  of  uterine  contraction,  ^ets  lower  and  lower, 
and  the  other  end  higher  and  higher,  until,  finally,  the  lower 
end  Blipa  over  the  edge  of  the  hnm  into  the  pelvic  cavity,  and 
the  presentation  has  then  become  longitudinal,  either  a  head 


Cblua'a  frozen  section,  repnsCDtliig  arrGat(d  aponlaneoua  erolutlon. 

or  breech.  TliU  process  is  mt^  apt  to  occur  in  multiparous 
women,  with  feeble  uterine  contraction,  and  before  rupture  of 
the  membranes ;  it  is  sometimes  called  "  gponianeous  rectifica- 
tion," those  who  nse  this  term  reserving  the  expression  "  gjtm- 
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ianeovs  version"  for  cases  in  which  that  part  of  the  child 
directed  toward  the  fundus  is  turned  downward  to  the  pelvic 
brim.  This  latter  proceeding  occurs  most  frequently  afier 
rupture  of  the  membranes  iu  women  with  powerful  contrac- 
tions of  the  uterus.  In  this  the  os  uteri  ia  spasmodically  con- 
tracted, BO  that  while  no  downward  progress  of  that  end  of 
the  foetal  ovoid  nearest  the  brim  can  take  place  (it,  on  the 
contrary,  glides  lal«rally  and  upward),  that  end  of  the  child 
neared  the  fundve  is  forced  all  the  way  down  to  the  pelvic 
brim,  and  a  head  or  breech  presentation  results. 

While  spontaneous  reetiocatioD  and  version  are  usually 
ascribed  to  uterine  contraction,  it  is  probable  that  they  are 
promoted  by  antero-lateral  pressure  of  the  woman's  thighs 
upon  the  abdomen,  when  she  assumes  a  sitting,  kneeling,  or 
sc[uattlng  posture. 


SpoaUineaug  evoluilon. 


Spontaneous  Evolution. — The  child's  body  remains  cross- 
wise to  the  pelvic  brim.  Tlie  head  rotates  {above  the  brim) 
toward  the  nearest  acetabulum,  the  breech  toward  the  oppo- 
site sacro-iliac  synchondrosis.     The  arm  is  extended  from  the 
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vagina,  tlie  shoulder  descends  into  the  pelvic  cavity,  the  neck 
rests  behind  the  symphysis  pubis.  The  body  is  then  doubled 
laterally  on  itself,  breech  and  head  approaching  each  other 
(just  as  one  might  press  together  the  two  ends  of  a  sausage), 
while  the  rounded,  convex  angle  of  duplication  is  forced  down 
through  the  pelvic  cavity  to  the  inferior  strait.  The  side  of 
the  child  (the  side  of  its  ched)  is  bom  first,  followed  by  breech, 


SponlaiieouB  evoluUoQ.    Second  eUge. 

legs,  and  feet,  which  are  successively  forced  down  along  the 
sacrum  and  emei^  at  the  perineum.  Unless  the  pelvis  be 
large,  the  child  small,  and  uterine  contraction  strong,  fcetal 
impaction  is  apt  to  occur,  or  the  child  is  born  dead  from  the 
prolonged  and  violent  compression  to  which  it  has  been  sub- 
jected. See  Pig.  117,  page  267,  representing  a  case  as  exhib- 
ited by  frozen  section  of  cadaver  (after  Barnes), 

When  the  process  is  successful  its  several  stages  are  those 
shown  in  Figs.  118,  119,  and  120. 

Very  rarely  a  process  of  spontaneous  evolution  (different 
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from  that  just  described)  occurs,  in  which  the  child  is  delivered 
with  doubled  body — -"  evolittio  condaplieato  eorpore."  Instead 
of  remaining  above  the  brim,  the  head  enters  the  pelms  with  the 
body,  into  which  it  is  deeply  pressed,  so  that  head  and  abdo- 
men come  together,  followed  successively  by  breech  and  lega. 
The  second  arm  lies  between  the  head  and  breech.     In  the 


other  more  common  mode  of  evolution,  the  body  was  vn- 
doubled  during  delivery,  body  coming  first,  head  afterward ; 
in  the  rare  form,  body  and  head  remain  doubled  and  come 
together.  This  last  only  occurs  with  premature  or  macerated 
inmnts,  or  in  abortion  cases.  Delivery  is  hastened  by  traction 
on  the  arm. 

Causes  of  Transverse  Presentation. — Prematurity  of 
the  labor.  Placenta  previa.  Narrowness  of  pelvic  brim. 
Great  lateral  obliquity  of  the  uterus.  Multiple  pregnancies. 
Undue  mobility  of  the  child  from  excess  of  liquor  amnii. 
Accidental  pressure  externally  from  blows,  fells,  dress,  etc. 
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Kepeated  occurrence  of  cross-births  in  the  same  woman  is 
probably  due  to  a  narrow  pelvic  brim. 

Diagnosis  of  Transverse  Cases. — By  external  palpation 
and  inspection  the  womb  is  found  to  be  unsymmetrical  in 
shape,  and  longer  transversely  or  obliquely  than  vertically. 
Since  in  the  large  majority  of  cases  the  back  of  the  child  is  in 
front  (dorso-anterior  position),  and  the  head  lower  than  the 
breech  (at  least  early  in  labor  or  before  it  begins),  one  may 
inwardly  guess  (often  correctly)  both  presentation  and  posi- 
tion by  inspection  alone.  Palpation  in  dorso-anterior  positions 
reveals  hard,  round,  regular  tumor  of  head  on  one  iliac  fossa, 
and  soft,  irregular  tumor  of  breech  high  up  in  opposite  flank, 
partly  concealed  behind  false  ribs  or  by  the  liver.  Resisting 
plane  of  back  follows  curved  line  between  these  two.  Above 
the  resisting  plane,  toward  the  breech,  are  felt  the  small  parts 
in  elastic  space  occupied  by  liquor  amnii.  The  excavation 
usually  empty,  or  small  projection  of  presenting  shoulder  may 
be  discovered  behind  horizontal  rami  of  pubes  beginning  to 
sink  into  brim.  The  head  on  the  iliac  fossa  may  be  made  to 
ballot.  These  are  the  conditions  observed  early  in  labor  or 
before  it  begins. 

Later  in  labor,  after  membranes  are  ruptured  and  child's 
body  becomes  compressed  by  contracting  uterus,  the  line  of 
resisting  plane  of  back  becomes  more  vertical ;  the  breech  is 
forced  more  over  to  the  median  line,  and  plane  of  back  ap- 
pears to  join  head  tumor  almost  at  right-angles. 

In  diOXQO-posterior  positions  (extremely  rare)  palpation  re- 
veals hard  globe  of  head  in  one  iliac  fossa,  and  large,  soft, 
irregular  breech  high  up  on  opposite  side.  Resisting  plane  of 
back  (being  behind)  cannot  be  felt,  or  only  with  difficulty ; 
while  elastic  space  of  liquor  amnii  and  small  parts  (being  in 
front)  are  felt  easily. 

By  vaginal  examination,  early  in  labor,  the  presenting  part 
and  OS  uteri  are  found  high  up  and  difficult  to  reach.  The 
bag  of  waters  is  elongated  in  shape,  sometimes  projecting 
through  the  os  like  a  glove-finger.  The  globe  of  the  head  is 
missing.  Vaginal  examinations  should  be  made  between  the 
pains  to  avoid  rupture  of  membranes. 

Diagnosis  op  Shoulder  Presentation. — By  its  rounded 
prominence;  the  sharp  border  of  its  acromion  process;  the 
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clavicle ;  the  spine  of  the  scapula ;  the  hollow  of  the  axilla ; 
and,  especially  by  proximity  of  riha  and  intercostal  spaces. 

Diagnosis  op  one  Shoulder  from  the  other  when 
THE  Hand  and  Arm  are  not  Tangible. — 1st.  Observe  the 
opening  of  the  axilla ;  it  always  points  toward  the  child's  feet. 
If  the  feet  be,  therefore,  toward  the  right  side  of  the  pelvis, 
the  head  will  be  toward  the  left  side. 

2d.  The  scapula,  its  spinous  process  especially,  will  indicate 
whether  the  child's  back  be  toward  the  pubes  or  toward  the 
sacral  promontory. 

3d.  A  moment's  reflection  will  show  that  a  child  lying  across 
the  pelvis  (let  the  reader  imagine  himself  to  be  lying  across 
it),  with  its  head  in  the  right  iliac  fossa,  and  its  back  to  the 
pubeSy  must  be  presenting  its  left  shoulder  to  the  pelvic  brim — 
the  "position  "  of  the  "presentation  "  being,  necessarily,  right 
cephalo-iliac  (dorso-anterior).  If  the  axiUary  opening  show 
the  head  to  be  in  the  left  iliac  fossa,  and  the  position  of  the 
*  scapula  show  the  child's  back  to  be  toward  the  mother's 
sacrum,  it  will  still  be  the  left  shoulder  presenting,  the  posi- 
tion,  however,  being  left  cephalo-iliac  (or  dorso-posterior). 

The  same  data  and  deduction  may  be  used  for  the  right 
shoulder  and  its  two  "  positions." 

Diagnosis  of  one  Shoulder  from  the  other  when 
THE  Arm  is  in  the  Vagina. — Grasp  the  child's  hand  as  in 
ordinary  hand-shaking.  When  the  palm  of  the  hand  of  the 
practitioner  and  the  palm  of  the  child's  hand  are  brought  flat 
against  each  other,  if  the  thumbs  of  the  two  hands  come  together 
the  hand  of  the  child  will  be  right  or  left  according  as  the 
physician  is  using  his  right  or  left. 

Again,  if  the  infant's  hand  be  at  the  vulva,  and  its  palm  be 
turned  up  toward  the  symphysis  pubis,  the  thumb  will  point 
toward  the  right  thigh  if  it  be  the  right  hand,  and  to  the  left 
thigh  if  it  be  the  left. 

Diagnosis  of  the  "Position"  of  the  "Presentation" 
BY  the  Presenting  Hand. — Extend  the  arm,  and  place  the 
hand  supine.  The  thumb  will  then  always  point  toward  the 
head,  and  the  face  of  the  palm  will  agree  with  the  surface  of 
the  child's  abdomen. 


CEPHALIC  AND  PODALIG  VERSION.  273 

Diagnosis  op  the  Elbow. — By  its  thi*ee  bony  projections 
— the  two  condyles  of  the  humerus  and  the  olecranon  process 
of  the  ulna.  The  end  of  the  elbow,  like  the  axillary  opening, 
points  toward  the  child's  feet. 

Prognosis  op  Transverse  Cases.  —  Always  serious. 
Often  fatal  to  the  child,  sometimes  to  the  mother.  Much 
depends  upon  the  presentation  being  corrected  early,  and 
upon  the  still  of  the  operator. 

Treatment. — Early  correction  of  the  presentation — con- 
verting it  into  a  head,  breech,  or  footling — ^by  the  operation 
of  version  or  turning.  This  may  be  done  either  by  external 
manipulation ;  internal  manipulation ;  or  by  a  combined  mod- 
ification of  both  methods,  known  as  bipolar  version. 

(Note. — Version,  and  the  several  modes  of  performing  it, 
will  be  considered  in  the  next  chapter.) 


CHAPTEK    XVIII. 
version  or  turning. 

Version  is  an  operation  by  which  some  part  of  the  child 
other  than  that  originally  presenting  is  brought  to  the  supe- 
rior strait.  When  the  head  is  brought  down,  it  is  "  cephalic  " 
version;  when  the /ee<,  "podalic." 

When  a  face  or  brow  presentation  is  changed  by  flexion 
into  a  head  presentation,  it  is  spoken  of  as  "  version  by  the 
vertex." 

The  cases  in  which  version  may  be  required  are :  transverse 
presentations ;  sometimes  in  head,  face,  and  breech  presenta- 
tions ;  certain  cases  of  moderately  contracted  pelvis ;  and  in 
cases  where  accidental  circumstances  render  rapid  delivery 
necessary,  such  as  placenta  prsevia,  rupture  of  the  uterus,  pro- 
lapsus of  funis,  convulsions,  tedious  labor,  etc.,  provided  deliv- 
ery by  forceps  is  not  safe  or  practicable. 

Choice  between  Cephalic  and  Podalic  Version. — 
When  correction  of  a  malpresentation  is  all  that  is  required, 

12* 
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and  circumstances  do  not  render  subsequent  immediate  de- 
livery necessary,  perform  cephalic  version.  When  rapid  deliv- 
ery is  necessary,  podalic — bring  down  feet,  that  traction  may 
be  made  and  delivery  completed  at  once. 

Methods  of  Operating. — Each  of  the  two  operations  (1) 
eephalic  and  (2)  podalic  version,  may  be  performed  in  three 
ways :  1 .  By  external  abdominal  manipulation.  2.  By  com- 
bined external  and  internal  manipulation,  the  fingers  only 
going  into  the  os  uteri.  3.  By  internal  manipulation,  the 
whole  hand  passing  into  the  uterine  cavity, 

Veesion  by  External  Manipulation. — Chiefly  em- 
ployed for  correcting  transverse  presentations,  either  before 
labor  begins ;  or,  labor  having  begun,  before  the  waters  have 
been  discharged ;  or  as  soon  thereafter  as  possible,  while  the 
child  is  easily  movable. 

It  may  also  be  done  in  breech  cases :  changing  the  breech 
into  a  head  presentation.  The  method  of  changing  a  face 
presentation  into  one  of  the  head  by  external  manipulation 
has  already  been  described  under  "  Face  Presentations." 

Operation  in  Transverse  Presentations.  —  Having 
previously  made  out  the  exact  position  of  the  child  (head  in 
one  iliac  fossa,  breech  in  opposite  flank),  place  the  woman  on 
her  back,  with  the  lower  limbs  straight  out  and  feet  slightly 
apart,  uncover  the  abdomen,  and  stand  facing  the  woman, 
while  the  hands — one  on  the  child's  head,  the  other  on  its 
breech — make  steady,  persistent  pressure  in  a  direction  to  turn 
the  head  down  toward  the  brim  and  the  breech  up  toward  the 
ftmdus  uteri.  For  example :  In  the  dorso-anterior  position  of 
a  right-shoulder  presentation,  the  right  hand  will  grasp  the 
head  in  the  left  iliac  fossa,  and  gently  press  it  down  toward 
the  pubes,  while  the  left  hand  laid  flat  upon  the  other  side  of 
the  abdomen,  with  the  finger-ends  pointing  toward  the  ftindus 
uteri,  wiU  push  the  breech  obliquely  upward  and  toward  the 
median  line.  During  a  pain  stop  manipulating,  holding  the 
child  just  firmly  enough  to  retain  any  degree  of  change  in  its 
position  already  gained.  Pressure  in  the  intervals.  When 
the  child  slips  round  into  its  right  position,  rupture  the  mem- 
branes (if  labor  have  begun)  that  the  womb  may  contract  and 
keep  it  there.     If  labor  have  not  begun,  place  two  pads — one 
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on  the  side  of  the  uterus  high  up  against  the  breech,  the  other 
on  the  opposite  side  lower  down,  against  the  head — and  retain 
them  with  an  abdominal  bandage. 

In  thus  bringing  the  head  into  the  pelvis,  cephalic  version 
is  accomplished.  Should  there  be  any  co-existing  necessity 
for  speedy  delivery,  podalic  version  should  be  done  instead,  by 
pressing  the  head  up  into  the  fundus  and  the  breech  down 
into  the  pelvic  brim. 

Operation  in  Breech  Presentations. — The  woman 
having  been  placed  in  position  as  before  described,  the  oper- 
ator stands  on  that  side  of  her  toward  which  the  child's  abdo- 
men is  directed ;  for  example,  the  child's  back  being  toward 
her  right  side,  he  stands  on  her  left.  His  right  hand  is  placed 
on  the  ftindus  uteri  and  the  head  pressed  laterally  and  down 
toward  the  left  iliac  fossa,  while  the  left  hand,  placed  trans- 
versely above  the  pubes  (finger-ends  pointing  to  her  right), 
push  the  breech  laterally  toward  the  right  iliac  fossa.  The 
child's  body  having  been  thus  made  to  begin  the  desired 
change,  the  pressure  is  continued,  right  hand  pressing  head 
down  into  pelvic  inlet,  left  one  pushing  breech  upward  into 
ftindus  uteri.  Should  the  beginning  of  the  change  be  difficult 
to  accomplish,  owing  to  the  breech  dipping  a  little  into  the 
pelvic  brim,  one  or  two  fingers  may  be  passed  into  the  vagina, 
and  the  breech  lifted  above  the  brim,  while  the  other  hand 
makes  pressure  on  the  head  externally.  As  a  rule  the  pressure 
upon  the  breech  will  be  more  efficient  than  that  upon  the  head. 
The  operation  is  easier  in  multiparse  than  in  primiparae.  After 
several  successive  failures  to  turn  the  child,  the  operation 
should  be  abandoned. 

Operation  in  Head  Presentations. — Changing  a  head 
presentation  into  a  breech,  by  external  manipulation,  com- 
prises the  same  methods  (reversed)  as  those  just  described  for 
changing  the  breech  into  a  head  presentation. 

Version  by  Combined  Manipulation. — When  version 
by  external  manipulation  is  necessarily  impossible,  or  has 
failed  after  trial,  the  second  least  dangerous  method,  by  com- 
bined manipulation,  should  be  tried.  This  consists  of  manip- 
ulating outside  with  one  hand,  while  the  other  is  passed  into 
the  vagina,  two  or  three  of  its  fingers  only  going  into  the 
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vierus.  The  hand  outside  pushes  down  the  part  it  is  desired 
to  bring  to  the  superior  strait,  while  the  lingers  inside  simul- 
taneously move  the  part  at  the  ob  out  of  the  way  and  upward 
along  the  opposite  side  of  the  pelvis.  Thus,  in  k&id  presenta- 
twns,  when  it  is  desired  to  bring  down  the  feet,  the  operation 
comprises  three  steps : 

Operation  of  Bipolar  Vernon  in  Head  Presenfalions. — 1. 
The  fingers  inside  lift  the  head  toward  that  iliac  foaaa  toward 


which  the  occiput  points,  while  the  hand  outside  depresses  the 
breech  along  the  opposite  side  of  the  womb  (Fig,  121).  This 
having  Ijeen  done — 
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2.  The  fingers  imde  can  now  touch  the  shoulder,  and  thej 
push  or  lift  it  in  the  same  direction  as  the  head,  while  the 
hand  outside  still  further  depresses  the  breech  (Fig.  122). 
The  head  is  now  a  little  higher  above  the  brim  than  the  breech, 
and  the  knee  is  within  reach  of  the  fingers. 


Kpolar  venion  (eecond  step). 

3.  Grasp  the  knee  (the  membranes,  if  unbroken,  may  be 
ruptured),  and  pull  it  down,  while  the  hand  outside  changes 
Us  position  so  as  to  pmh  up  the  head  toward  the  fundus  (Fig. 
123),  The  foot  may  now  be  reached  and  the  case  managed 
as  a  breech  or  footling  presentation. 

In  transverse  presenUdions  the  operation  comprises  the  second 
and  third  steps  above  given  for  head  cases — that  is,  push  the 
shoulder  after  the  head,  then  grasp  the  knee,  etc.  Should  it 
be  desired,  however,  to  convert  the  shoulder  (transverse)  pre- 


VERSION  OB  TUBNINQ. 


sentatioD  into  a  head  presentation  instead  of  a  footling,  the 
fingers  inside  wiU,  of  course,  push  the  shoulder  in  the  direc- 


tion of,  and  after  the  breech,  while  the  hand  oiitaide  depreeaea 
the  head  toward  the  pelvic  brim. 

Bipolar  Vkrsion  in  Face  Presentation. — Operation 
ia  essentially  the  same  as  previously  described  for  head  presen- 
tation. The  fingers  inside,  during  the  first  step,  push  the  face 
toward  that  side  of  the  pelvis  opposite  the  chin— i.  e.,  they  lift 
it  on  to  that  iliac  fossa  toward  which  the  forehead  is  directed. 
It  should  be  particularly  observed  that  the  main  purpose  of 
this  combined  or  "bipolar"  method  is  to  supersede  the  more 
dangerous  proceeding  of  introducing  the  whole  baud  and  part 
of  the  forearm  into  the  uterus,  which  is  the  only  mode  of  ver- 
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sion  remaining  when  the  external  and  bipolar  methods  have 
been  unsuccessful.  The  bipolar  method  can  be  done  before 
the  OS  uteri  is  sufficiently  dilated  to  admit  the  whole  hand. 

Version  by  Internal  Manipulation. — Like  all  the  ver- 
sion operations,  this  is  comparatively  easy  before  the  waters 
have  escaped  and  when  the  uterus  is  not  rigidly  contracted 
round  the  child,  but  difficult  when  opposite  conditions  prevail. 
Additional  conditions,  however,  are  necessary  before  the  oper- 
ation should  be  attempted,  viz. :  the  pelvis  must  be  of  suffi- 
cient size  to  admit  the  hand ;  the  os  uteri  must  be  dilated  or 
dilatable;  the  head  (if  it  present)  must  not  have  passed 
through  the  os  uteri,  and  the  presenting  part  (whatever  it 
may  be)  must  not  have  descended  so  low  or  become  so  firmly 
impacted  in  the  pelvis  that  it  cannot  be  pushed  back  above 
the  superior  strait  without  risk  of  lacerating  the  utero- vaginal 
junction  or  other  soft  parts. 

Internal  Version  in  Head  Presentations. — The  oper- 
ation comprises  three  steps : 

1.  Introduce  the  hand  and  grasp  the  feet. 

2.  Turn  the  child. 

3.  Extract  the  child. 

The  first  two  steps  are  to  be  proceeded  with  only  between  the 
pains ;  the  third  step,  only  during  the  pains.  When  a  pain 
comes  on  during  the  first  two  parts  of  the  operation  hold  the 
hand  still,  relaxed,  and  flat,  and  thus  avoid  risk  of  rupturing 
uterine  walls  with  the  knuckles. 

Operation. — The  woman  is  placed  on  her  back,  the  hips 
brought  to  the  edge  of  the  bed,  the  legs  properly  supported  ; 
the  operator  dts  between  them  on  a  low  seat.  If  the  womb  be 
firmly  contracted  and  waters  discharged,  complete  anaesthesia 
is  required. 

Bare  the  arm  to  above  the  elbow,  and  anoint  it  with  car- 
bolized  vaseline  on  all  parts  except  the  hand's  palm.  Use  the 
hand  whose  palm  corresponds  to  the  abdomen  of  the  child, 
viz.,  in  the  L.  O.  A.  and  L.  O.  P.  positions,  the  left  hand  ;  in 
the  R.  O.  A.  and  R.  O.  P.  positions  the  right  hand. 

The  finger-ends  are  brought  to  a  cone  over  the  end  of  the 
thumb,  and  the  hand  introduced  into  the  vagina  (with  a  slight 
rotatory  movement,  if  necessary)  in  the  axis  of  the  pelvic  out- 
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let,  its  back  toward  the  sacrum.  The  finger^nds  and  hand 
are  then  presaed  on  into  the  os  uteri,  the  elbow  being  depressed 
toward  the  perineum  so  as  to  bring  the  hand  in  line  with  the 
axis  of  the  brim,  white  the  other  liand  rests  outside,  making 
support  and  counter-pressure  upon  the  fundus. 


With  the  thumb  between  the  head  and  pubes,  and  the  four 
fingers  between  the  head  and  sacrum,  the  head  is  srasped  and 
lifted  out  of  the  way,  "  on  the  shelf"  of  that  iliac  foaaa  toward 
which  the  occiput  points.  The  wrist  resting  against  the  fore- 
head keeps  It  there,  while  the  hand  goes  on  up  to  grasp  the 
feet,  the  other  hand  continuously  supporting  the  fuodus  (see 
Fig.  124). 
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The  feet  (one,  or  both  if  possible)  are  then  drawn  down, 
while  the  other  hand  depresses  the  breech,  which  begins  the 
second  step,  or  turning  the  child  (aee  Fig.  125).    As  it  gets 


Fodatio  veraloD : 


partly  round,  the  hand  outaide  may  change  its  position  to  push 
up  the  head.  The  latter  having  reached  the  fundus,  turning 
is  accomplished,  and  (3d)  extraction  (during  the  pains)  may 
be  completed,  following  the  mechanism  and  mode  of  delivery 
already  described  for  breech  eases. 

Should  the  membranes  be  unbroken  at  the  beginning  of  the 
operation  they  should  be  ruptured  when  the  hand  passes  by 
the  head  into  the  uterus,  the  wrist  acting  as  a  plug  in  the  os 
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to  prevent  escape  of  waters,  or,  the  hand  may  be  passed  up 
between  the  unbroken  membranes  and  uterine  wall,  the  bag 
being  ruptured  when  the  feet  are  felt.  The  latter  method  is 
objectionable,  from  risk  of  loosening  placenta,  unless  the  oper- 
ator be  skilful. 

Version  by  Internal  Manipulation  in  Transverse 
Presentations. — This  proceeding  comprises  the  same  three 
steps  as  just  described  for  head  cases,  and  the  same  general 
rules  of  operating,  with  modifications  now  to  be  noted.  In 
selecting  the  hand  (the  woman  lying  upon  her  back),  use  the 
right  hand  when  the  right  side  (shoulder,  etc.)  presents,  and 
the  left  for  the  left  side. 

Where  to  Find  the  Feet. — In  the  right  shoulder  or 
arm  "presentation,"  when  the  "position"  is  dorso-anterior 
(left  cephalo-iliac),  it  is  evident  the  feet  will  be  found  toward 
the  right  apd  posterior  part  of  the  womb,  above  the  right  sacro- 
iliac synchondrosis,  hence  easily  reached  by  passing  the  right 
hand  along  the  hollow  of  the  sacrum,  to  the  right  of  its  prom- 
ontory, and  then  higher,  toward  the  posterior  part  of  the  right 
iliac  fossa. 

In  the  left  shoulder  or  arm  presentation,  when  the  position 
is  dorso-an^mor  (right  cephalo-iliac),  it  is  evident  the  feet  will 
be  toward  and  above  the  left  sacro-iliac  synchondrosis,  hence 
easily  reached  by  passing  the  left  hand  on  the  left  side  of 
sacral  promontory,  etc. 

These  dorso-anterior  positions  are  far  more  frequent  than 
dorso-posterior  ones. 

In  the  doTso-posterior  (right  cephalo-iliac)  "position"  of 
a  right  shoulder  or  arm  "  presentation,"  the  feet  will  rest  to- 
ward the  left  and  anterior  part  of  the  uterus  above  the  left 
acetabulum.  The  right  hand,  therefore,  should  be  passed 
along  the  sacrum  as  before,  but  to  the  left  side  of  its  promon- 
tory, and  then  higher  up  toward  the  posterior  part  of  the  left 
iliac  fossa  (where  it  feels  the  back  of  the  child's  breech)  and 
must  then  be  pronated  round  the  breech,  over  the  thighs,  toward 
the  anterior  part  of  the  left  iliac  fossa,  where  the  feet  will  be 
found. 

In  dorm-posterior  (left  cephalo-iliac)  position  of  a  left  shoul- 
der presentation  the  feet  will  rest  toward  the  right  anterior 
part  of  the  uterus  above  the  nght  acetabulum,  and  will  be 
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reached  by  the  Mt  hand  going  behind  and  pronating  round 
the  breech  as  berore  described. 

There  is  another  mode  of  reaching  the  feet  in  the  two  dorso- 
posterior  positions,  viz.,  by  passing  the  hand  directly  up  to  the 
feet  behind  the  pubes  ana  acetabulum,  instead  of  going  behind 
the  child's  breech  and  pronating  round  it.  This  method  is 
made  easier  by  placing  the  woman  on  h^r  dde  (the  side 
toward  which  the  feet  are  directed),  while  the  operator  stand- 
ing behind  her,  passes  the  hand  (riffht  one  for  right  lateral 
"  presentation,"  and  left  one  for  left,  as  before  stated),  with 
its  back  toward  the  pubes  and  acetabulum,  directly  to  the  feet. 

In  transverse  presentations,  when  the  child  has  been  turned, 
the  case  may  be  left  to  nature,  unless  circumstances  render 
rapid  delivery  necessary,  when  the  third  step  of  extraction  may 
be  performed.  If  it  is  to  be  left  alone,  only  one  foot  should 
be  brought  down,  so  that  the  buttock  of  the  other  side  may 
add  to  the  size  of  the  breech  and  produce  adequate  dilatation 
of  the  OS,  so  as  to  permit  easy  passage  of  the  after-coming 
head. 

Cephalie  version  by  internal  manipulation  is  not  performed 
nowadays,  owing  to  difficulty  of  grasping  the  globular  head 
and  for  other  reasons,  though  it  was  preferred  to  podalic  in 
former  times. 

Prolapse  of  the  Arm. — A  tape  may  be  put  upon  the  arm 
by  which  an  assistant  holds  it  extended  in  the  vagina,  while 
the  operator's  hand  passes  in  to  perform  internal  version  ;  but 
it  must  not  be  held  oy  the  tape  so  tightly  as  to  interfere  with 
its  upward  recession  when  the  feet  are  being  drawn  down. 
Traction  on  the  tape  may  also  be  used  to  deliver  the  arm  and 
prevent  its  ascending  alongside  of  the  head  after  the  chest  is 
delivered.  In  performing  bipolar  version  the  arm  may  some- 
times be  used  to  advantage  in  pushing  the  shoulder  in  the 
direction  of  the  head,  as  before  explained. 

Difficulties  of  Version. — The  external  and  combined 
methods  of  version,  when  they  can  be  accomplished  at  all,  are 
done  with  comparative  ease,  and  only  in  the  more  favorable 
cases.  They  would  scarcely  be  attempted  and  seldom  succeed 
in  the  more  difficult  cases  now  to  be  considered,  and  in  which 
even  internal  version  is  anything  but  easy. 

The  most  common  difficulty  is  evacuation  of  the  waters  and 
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rigid  contraction  of  the  vierus  around  the  child.  The  manipu- 
lations increase  uterine  spasm  still  more ;  the  operator's  arm 
becomes  cramped  and  useless  from  pressure ;  the  child  will 
not  turn ;  and  there  is  great  risk  of  uterine  rupture  if  violence 
be  employed.  Treatment :  Complete  anaesthesia  to  relax  the 
womb,  and  steady,  gentle,  persevering  efforts  on  the  part  of 
the  operator. 

Even  when  the  foot  has  been  drawn  down  to  the  os  uteri, 
the  shoulder  (or  head,  as  the  case  may  be)  will  not  recede, 
and  turning  seems  impossible.  Treatment :  Fasten  a  tape  to 
the  foot,  of  sufficient  length  to  be  held  outside  the  vulva,  on 
which  traction  may  be  made,  while  the  hand  inside  pushes 
the  head  (or  shoulder)  in  the  proper  direction.  In  shoulder 
cases  ftirther  assistance  may  be  rendered  by  external  upward 
pressure  of  the  head.  The  internal  repression  must  be  made 
with  extreme  caution,  to  avoid  laceration,  etc.  By  grasping 
the  arm  near  the  elbow,  the  shaft  of  the  humerus  may  be  used 
to  make  upward  pressure  in  the  glenoid  cavity  of  the  shoulder. 
When  the  presenting  part,  whatever  it  may  be,  will  not  re- 
cede sufficient  to  admit  the  obstetrician's  hand,  placing  the 
woman  in  a  genu-pectoral  posture  will  be  serviceable.  No 
case  should  be  considered  impossible  until  this  posture  has 
been  tried.  Again,  by  placing  the  woman  in  a  squatting  pos- 
ture (provided  there  be  no  contra-indication  to  it,  as  might 
occur  from  great  exhaustion,  etc.),  the  pressure  of  her  own 
thighs  upon  the  abdomen  may  lift  both  womb  and  child,  and 
thus  secure  the  desired  recession  of  the  presenting  part. 
Should  all  efforts  fail,  embryotomy  becomes  the  only  resort ; 
or,  if  the  child  be  alive  and  mother  in  good  condition  for  the 
operation,  symphysiotomy  may  be  done. 

After  turning,  extraction  may  be  difficult.  Traction  on  the 
lower  extremities  should  be  made  slowly  when  the  soft  parts 
are  not  yet  dilated.  It  is  unnecessary  to  attempt  to  aid  rota- 
tion of  the  hips — ^the  leg  that  is  down  will  spontaneously  come 
to  the  pubes.  When  hips  begin  to  emerge  elevate  leg,  or  legs, 
toward  pubes,  that  the  posterior  hip  may  escape  first  at  tne 
perineum.  In  grasping  the  child's  body  after  delivery  of  the 
breech,  grasp  its  pelviSy  not  the  soft  structures  above,  which 
might  injure  the  viscera  of  the  abdomen.  The  hips  and  the 
abdomen  having  been  delivered,  the  arms  come  next. 

Extraction  of  the  Ar)ns. — Delay  with  the  arras  (as  with  the 
after-coming  head)  is  fatal  to  the  child — oft;en  within  ten  or 
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fifteen  minutee;  hence  different  methods  of  extracting  arms 
should,  if  necessary,  be  tried  in  rapid  succession. 

Arms  Flexed. — Norraally,  arms  remain  flexed  on  chest,  the 
elbows  pointing  down  toward  breech.  Here  delivery  is 
usually  easy,  thus :  rotate  body  of  child  to  bring  one  shoulder 
to  pubes,  the  other  to  sacrum ;  pass  in  the  hand  whose  palm 
corresponds  to  the  child's  abdomen  up  to  the  chest,  seize  the 
forearm,  as  near  the  wrist  as  possible,  and  pull  it  down,  the 
delivered  portion  of  the  child's  body  being  meanwhile  lifted 
up  and  toward  its  back,  thus  giving  more  space  for  the  oper- 
ator's hand  over  the  abdomen.     Posterior  arm  to  be  delivered 

ant 

Fia.  iss. 


Dellrery  of  poaterioi  arm  wben  extended. 

Arms  Extended. — In  version  cases  when  traction  is  made  on 
breech,  arms  get  displaced ;  they  catch  against  sides  of  pelvis 
and  become  extended,  and  point  straight  up  alongside  of  the 
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head.  Often  'dery  difficult  to  deliver.  Treatment:  With  one 
hand  lift  the  legs  and  body,  as  far  as  possible,  upward  over 
the  pubes,  and  to  one  side ;  this  will  aid  the  posterior  shoulder 
to  descend  and  give  room  for  the  whole  hand  of  the  operator 
to  pass  into  the  vagina  along  the  ba^k  or  side  of  the  child, 
until  two  fingers  reach  the  posterior  shoulder,  and  then  sUde 
along  the  arm  to  the  elbow,  which  is  pushed  across  the  child's 

Fig.  127. 


Delivery  of  anterior  arm  when  extended. 

face  and  brought  down  over  its  chest.     If  the  fingers  cannot 
reach  the  elbowy  place  one  of  them  lengthwise,  on  each  side  of 
the  arm  (where  they  act  as  splints  to  prevent  fracture),  and 
push  humerus  across  face  and  chest,  as  before.     (Fig.  126.) 
If  this  efibrt  to  deliver  with  the  hand  passing  in  along  the 
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back  or  side  of  child  fail,  withdraw  the  hand  without  delay, 
lift  the  child's  body  toward  the  opposite  side  (but  still  up- 
ward over  pubes)  and  pass  hand  in  along  abdomen  of  child, 
until  two  fingers  reach  elbow  and  hook  it  forward  over  face 
and  chest,  as  before  stated.  If  time  allow  any  choice,  the 
hand  should  be  passed  in  between  the  pains. 

The  posterior  arm  having  been  det'vered,  the  other — di- 
rected anteriorly  toward  the  pubes — must  be  extracted,  thus : 
In  some  cases  depress  child's  body,  as  far  as  possible,  toward 
perineum  and  to  one  side,  while  the  operator's  hand  parses  in, 
either  along  back  or  abdomen  (try  Doth  if  one  fail)  until 
reaching  elbow,  which  is  drawn  by  two  fingers  across  face  and 
chest  and  brought  out  under  pubes.     (Fig.  127.) 

Another  plan :  Instead  of  trying  to  extract  anterior  arm 
under  pubes,  or  having  failed  after  trial,  rotate  undelivered 
arm  to  sacrum,  where  there  is  more  room,  and  deliver  as  if  it 
had  been  originally  posterior.  This  rotation  is  accomplished 
by  seizing  released  arm  and  drawing  it  up  along  one  side  of 
the  pelvis,  from  the  sacrum  to  the  pubes :  the  shoulder  inside 
follows  the  movement  and  goes  to  the  sacrum,  when  it  is  de- 
livered in  the  same  way,  but  more  easily,  than  the  first  one. 

Shoulders  Transverse,  —  Instead  of  rotating  into  antero- 
posterior diameter,  shoulders  sometimes  remain  transverse. 
TreatmenJt:  Grasp  thorax  in  both  hands  and  rotate  one 
shoulder  to  front,  one  to  rear.  Failing  in  this,  if  back  be 
toward  pubes,  lift  body  upward  and  pass  hand  along  abdo- 
men, to  seize  elbow,  and  bring  it  down  across  face,  etc.  If  back 
of  child  be  toward  sacrum,  the  arms,  if  flexed,  may  be  drawn 
out  under  pubes ;  if  extended,  this  will  be  difficult  or  impossi- 
ble. Try,  then,  to  pass  hand  behind  back  of  child  and  draw 
elbow  backward  and  downward  along  and  below  side  wall  ot 
pelvis,  then  jmsh  forearm  over  thorax  and  draw  it  down. 

Dorsal  Displa>cement  of  the  Arm,  as  shown  in  Figs.  128  and 
129,  may  occasionally  complicate  extraction.  This  may  occur 
in  tvH)  ways  :  The  arm  having  been  extended  alongside  of  head, 
the  elbow  becomes  bent,  throwing  forearm  behind  neck,  below 
occiput,  where  it  catches  upon  brim  of  pelvis  and  arrests 
progress.  It  is  caused  by  rotating  the  child's  body,  the  arm 
failing  to  follow  this  rotation,  and  is  treated  by  rotating  the 
child's  body  in  the  opposite  direction  to  the  rotation  that  pro- 
duced the  displacement. 

It  may  also  occur  from  the  same  cause  when  the  arms  remain 
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flexed  across  the  chest,  and  is  then  relieved  by  passing  in  the 
hand  along  the  back  of  the  child  and  grasping  the  elbow, 
which  is  pulled  downward  a,nd  forward.  When  it  occurs  with 
the  arm  flexed,  the  scapula  will  be  found  near  the  spinal  col- 


FlG.  128. 


Pig.  129. 


Dorsal  displacement  of  the  arm. 

umn ;  when  occurring  with  extensioHy  the  scapula  will  be  forced 
away  from  spine ;  hence  diagnosis  of  methods  to  be  used. 

In  version  cases,  after  extraction  of  the  shoulders,  the  after- 
coming  head  is  to  be  delivered  by  the  methods  already  described 
under  breech  presentation  (pages  256-259). 
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CHAPTEK   XIX. 


INSTRUMENTS,    FORCEPS,    ETC. 

Obstetrical  instruments  are  of  two  kinds  :  (1)  Those  de- 
signed to  deliver  the  child  without  injury,  sometimes  called 
"blunt "  instruments ;  and  (2)  those  the  use  of  which  involves 
mutilation  and  destruction  of  the  infant,  hence  called  "  cut- 
ting "  instruments.  Some  of  them,  however,  mutilate  without 
cutting.^ 

Blunt  Instruments. — These  are  the  fillet,  blunt-hook, 
vectis,  and  forceps,  with  some  other  contrivances  not  in  gen- 
eral use. 

The  fillet  is  a  noose  of  cotton,  silk,  or  leather  tape,  or  an 
uncut  skein  of  worsted,  used  for  traction.  The  loop  having 
been  passed  around  the  part  to  which  it  is  to  be  applied,  the 
other  end  of  the  fillet  is  put  through  the  noose  and  drawn  to 
form  a  slip-knot.  The  whalebone  fillet  consists  of  a  long  slip 
of  this  material,  the  ends  of  which  are  bent  toward  each  other 
and  joined  in  a  solid  handle.  A  good  fillet  may  be  made  by 
passing  a  strong  piece  of  tape  through  a  piece  of  stout  rubber 
tubing,  the  tape  being  sewed  to  the  tube  at  each  end,  where  it 
projects  a  sufficient  length  to  admit  of  a  knot  being  made  to 
facilitate  introduction,  etc.  The  fillet  is  seldom  used  except 
for  the  occasional  assistance  it  may  render  in  certain  arm  and 
breech  cases  already  mentioned.  If  the  end  of  the  fillet  can- 
not be  passed  by  the  finger,  use  a  large  gum-elastic  catheter 
with  stylet,  bent  to  suit  the  case,  with  a  piece  of  tape  fastened 
to  its  extremity.  When  the  catheter  is  in  position,  the  fillet 
may  be  fixed  to  the  tape  and  drawn  through  as  desired. 

The  blunt-hook  is  a  cylindrical  rod  of  steel,  one  end  of  which 
is  attached  to  a  wooden  handle,  and  the  other  bent  to  form  a 
hook,  in  the  end  of  which  is  an  "  eye  "  through  which  a  fillet 
may  be  threaded.  It  is  used  as  a  sort  of  long  artificial  finger 
for  passing  the  fillet  and  making  traction ;  is  but  little  em- 

1  The  instrumento  used  for  Csesarean  section  and  other  cutting  operations 
upon  the  moUier  are  those  ordinarily  employed  by  surgeons,  and  are  not,  stricUy 
speaking,  obstetrical  instruments. 
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ployed  for  delivery  of  living  children  on  account  of  injury  it 
IS  apt  to  produe« ;  but  becomes  of  great  service  in  the  extrac- 
tion of  dead  ones  during  embryotomy  ofterations. 

The  vedis  is  a  flattened  steel  blade  with  a  fenestra,  shank, 
and  handle  resembling  a  single  blade  of  the  straight  forceps, 
and  curved  to  fit  the  contour  of  the  foetal  cranium,  (See 
Fig.  130.)    It  is  seldom  used,  but  may  be  of  service,  as  a  sort 


VecUs.  Short  locceps  (Deaman's). 

oi  artificial  hand,  in  promoting  flexion,  rotation,  and  exten-' 
siou,  when  necessary  in  the  mechanism  of  labor.  Aa  a  tractor 
it  has  become  obsolete  since  the  invention  of  forceps. 

The/oregw  is  a  sort  of  pincers  whose  blades,  like  a  pair  of 
artificial  hands,  grasp  the  head  and  draw  it  through  the  pelvic 
canal. 
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The  inBtrument  is  composed  of  the  blade»  proper  (which 
grasp  the  head),  the  lock  (where  the  two  halves  of  the  instru- 
ment cross  each  other  and  are  "  locked  "  toother),  the  »iiank 
(placed  between  the  lock  and  blades  to  give  length  to  the 
contrivance),  and  the  handles  (which  are  held  by  the  oper- 


Long  fbicepa  {Hixlge's).  gtmpson'e  long  fbrcepa. 

ator).  The  two  halves  of  the  inatrumeuts  are  separately 
known  as  the  "  right "  and  "  left  "  blades,  called  also  "  upper  " 
and  "lower,"  and  "male"  and  "female"  blades. 
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Forceps  are  either  "  short "  or  "  long."  The  short  forceps, 
called  also  "  straight,"  have  only  one  curve — the  cranial  curve, 
which  adapts  them  to  fit  the  cranium.  They  are  only  used 
when  the  head  is  at  the  inferior  strait  or  low  down  in  the 
cavity  of  the  pelvis.     (See  Fig.  131,  page  290.) 

The  long  forceps,  beside  the  "  cranial "  have  also  a  "  pelvic  " 
or  "  sacral "  curve,  by  which  they  conform  to  the  axis  of  the 
pelvic  canal.  (Figs.  132  and  133,  page  291.)  They  may  be 
applied  at  almost  any  part  of  the  pelvis. 

Action  of  Forceps. — They  act  chiefly  as  tractors;  slightly 
as  compressors ;  scarcely  at  all  as  levers.  They  are  aids  to,  or 
substitutes  for,  uterine  contraction.  They  occupy  but  little 
space,  owing  to  projection  of  the  parietal  protuberances 
through  the  fenestrse  of  the  blades,  which  always  occurs  when 
the  instrument  is  applied  in  its  most  favorable  position,  the 
long  diameter  of  the  head  agreeing  with  the  long  direction  of 
the  blades. 

Cases  in  which  Forceps  are  to  be  Used. — Generally 
speaking,  in  all  cases  where  it  is  necessary  to  hasten  delivery, 
provided  their  use  for  this  purpose  can  be  safely  and  success- 
fully employed.  The  circumstances  under  which  their  appli- 
cation is  to  be  preferred  to  other  modes  of  operating,  and  the 
cases  to  which  they  are  especially  adapted,  are  so  varied  and 
numerous  that  they  need  not  be  recited  here ;  they  are  con- 
sidered elsewhere  in  connection  with  the  different  kinds  of 
labor  and  their  complications. 

The  "  High  "  and  "  Low  Operation." — When  the  head 
(or  face)  of  the  child  is  at  the  inferior  strait,  or  low  down  in 
the  pelvis,  it  constitutes  the  "  low  operation,"  and  is  compara- 
tively easy.  When  the  head  is  at  or  above  the  superior  strait, 
or  occupying  the  higher  planes  of  the  pelvic  cavity,  it  is  the 
"  high  operation."  This  distinction  is  important.  DiflSculty 
and  danger  of  forceps  operations  increase,  cceteris  paribus,  from 
below  upward. 

Conditions  Essential  to  Safety  in  Delivery  by 
Forceps. — The  os  uteri  must  be  dilated;  the  membranes 
ruptured  ;  the  rectum  and  bladder  empty ;  the  pelvis  of  suffi- 
cient size  to  admit  the  child ;  and  the  operator  must  possess  a 
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requisite  amount  of  knowledge,  strength,  and  manipulative 
dexterity.  Forceps,  however,  may  be  applied  before  the  os 
uteri  is  completely  dilated  (if  it  be  patulous  and  dilatable), 
and  before  the  head  has  passed  through  it,  provided  the  dan- 
gers of  delay  are  manifestly  greater  than  the  risks  incurred 
by  introducing  the  blades  of  the  instrument  into  the  uterus. 
Rigid  antiseptic  methods  in  all  cases. 

Mode  of  Application  at  the  Inferior  Strait  when 
THE  Occiput  has  Rotated  to  the  Pubic  Symphysis. — 
This  is  the  simplest  and  most  easy  of  all  forceps  operations. 
Place  the  woman  on  her  back  as  already  described  for  version. 
Anaesthesia  may  or  may  not  be  necessary,  according  as  the 
pain  and  difficulties  to  be  anticipated  are,  respectively,  great 
or  little.  Assistants,  at  least  one  even  in  the  simplest  cases, 
will  be  required,  but  an  intelligent  nurse  will  often  be  suffi- 
cient. When  ansesthesia  is  used  additional  assistants  become 
necessary  :  one  to  give  ether  and  two  others  (one  on  each 
side)  to  support  the  lower  limbs.  The  instrument  must  be 
warmed  (by  resting  in  a  pitcher  of  warm  water),  wiped  and 
oiled  before  being  applied.  The  "  left  "  ("  male,"  "  lower  ") 
blade  is  introduced  first.  Which  of  the  two  blades  this  is  may 
be  ascertained  as  follows :  Before  they  are  taken  apart  look 
at  the  lock  of  the  instrument,  while  it  is  held  with  the  convex 
border  of  the  sacral  curve  downward  and  the  handles  toward 
you,  and  ascertain  which  shank  is  uppermost :  it  is  the  one 
whose  handle  is  toward  your  right  hand  (the  "  upper,"  "  fe- 
male," "  right "  blade).  Lay  it  aside :  the  other  blade,  held 
in  the  left  hand,  must  be  introduced  first.  Grasp  it  just  above 
the  lock,  much  in  the  same  manner  as  you  would  a  pen,  so 
that  the  handle  rests  between  the  thumb  and  the  index-finger, 
and  upon  their  junction.  One  or  two  fingers  of  the  right  hand 
are  now  first  introduced  between  the  child's  head  and  left 
lateral  wall  of  the  vagina,  and  retained  there,  while  the  end 
of  the  blade  is  placed  against  their  palmar  surface,  and  by 
gentle  pressure  made  to  glide  in  and  up  between  the  head  and 
fingers.  (See  Fig.  134.)  At  first  the  end  of  the  handle  is 
directed  rather  toward  the  right  thigh,  but  is  gradually 
brought  further  down  and  toward  the  median  line  as  the 
blade  ascends  the  vagina.  A  gentle,  limited,  up-and-down 
movement  of  the  blade,  rocking  it  first  up  toward  the  pubes, 
then  down    toward    the  coccyx,  may  facilitate  its  entrance 
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when  the  size  of  the  head  makes  it  a  tight  fit.  The  fingere 
iuaide,  having  ascertained  that  the  blade  is  entering  properly, 
are  gradually  withdrawn ;  and  when  the  end  of  the  instru- 


^iitlet.    IntroducUaa  ot  fii 


ment  has  about  passed  the  equator  of  the  head  the  left  hand 
is  placed  above  and  nearer  the  end  of  the  handle,  which  is 
now  depressed  toward  the  perineum,  where  it  is  held  steady 
by  an  assistant,  while  the  other  blade,  held  in  the  right  hand 
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and  preceded  by  two  fingers  of  the  left,  is  introduced  along 
the  nght  latend  wa))  of  the  vagina  on  the  other  side  of  the 


iDtraducUon  ot  Becood  blade. 


head,  in  an  exactly  similar  manner  as  the  first.  (See  Fig.  135.) 
When  properly  applied,  the  second  blade  crosses  the  first  one 
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near  the  lock.  The  next  step  is  to  lock  them.  The  operator, 
taking  a  handle  in  each  hand,  by  slight  adjusting  movements 
gets  both  blades  on  a  proper  level,  the  lock  slips  into  position, 
and  the  instrument  is  ready  for  traction.  In  forceps,  like 
Hodge's,  having  a  screw  lock,  the  screw  must  be  tightened 
before  performing  traction.     In  applying  the  forceps,  proceed 


LIfUDg  tiaodlea  to  IbUow  eitenalon. 

only  bettveen  the  pains ;  in  using  traction,  only  during  the 
pains.  In  the  absence  of  pains,  imitate  them  by  intermittent 
tractions  and  intervals  of  rest :  each  continuous  pull  not  to  be 
longer  than  one  minute.  In  drawing  out  the  head  by  trac- 
tion, avoid  haste  and   violent  pulling  (unless   imperatively 
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required)  ;  draw  by  the  strength  of  the  hands  and  arms,  not 
by  hanging  the  weight  of  the  body  on  the  instrument ;  direct 
traction  in  a  line  with  the  axis  of  the  pelvis.  While  one  hand 
grasps  the  handles  let  the  other  grasp  the  lock,  and  rest  the 
tip  of  its  index-finger  against  the  occiput  to  guard  against  the 
head  slipping  out  of  the  blades ;  in  resting  from  traction-efforts 
between  the  pains,  see  that  the  handles  are  not  held  tightly 
together,  so  as  to  make  continuam  compression,  by  the  blades, 
upon  the  h^ad.  Keep  the  handles  down,  so  that  traction  is 
made  about  in  a  horizontal  line,  until  the  occipital  end  of  the 
occipito-mental  diameter  is  beginning  to  escape  under  the 
pubic  arch,  then  gradually  lift  them  up,  in  a  line  with  the 
axis  of  the  outlet,  toward  the  mons  veneris,  in  order  that 
"  extension  "  of  the  occiput  up  in  front  of  the  pubic  symphy- 
sis may  take  place.  (Fig.  136,  page  296).  Inexperienced 
operators  usually  continue  traction  too  long  before  beginning 
extension.  When  occiput  is  well  below  pubic  arch  and  back 
of  child's  neck  behind  pubes,  pulling  does  no  good ;  extension, 
by  lifting  handles  toward  pubes,  must  now  begin.  Watch  the 
perineum  and  guard  it  from  rupture  as  the  biparietal  equator 
emerges.  Readjust  the  instrument  from  time  to  time  without 
withdrawing  it,  if  necessary,  to  keep  the  long  direction  of  the 
blades  parallel  with  the  long  diameter  of  the  head  (especially 
during  "extension"),  otherwise  the  terminal  extremities  of 
the  blades  will  project  andvinjure  the  perineum  or  vagina.  To 
avoid  this  risk  more  completely,  some  operators  take  off  the 
instrument,  just  before  the  head  emerges,  and  finish  delivery, 
if  further  artificial  aid  be  necessary,  by  manipulation — a  finger 
introduced  into  the  rectum  drawing  on  the  chin. 

Oscillatory  or  "  Pendulum  Movement." — During  trac- 
tion it  is  not  necessary  (as  was  formerly  supposed)  to  sway  the 
handles  to  and  fro,  laterally,  with  a  view  of  levering  the  head 
out  of  the  pelvis  as  a  carpenter  "  rocks  "  a  nail  in  withdraw- 
ing it  from  a  board.  Since  there  is  no  ratchet-like  roughness 
either  to  the  pelvic  canal,  forceps,  or  head,  nothing  can  be 
gained  by  this  movement,  while  the  sweep  it  necessarily  gives 
to  the  ends  of  the  blades  may  injure  the  soft  parts.  In  cer- 
tain cases  where  the  head  is  fixed  and  firmly  impacted  in  the 
pelvis,  such  a  motion  may  be  justifiable  to  dislodge  or  loosen 
it,  but  after  this  the  lateral  movement  is  useless. 

Authorities  differ  on  this  matter ;  some  continue  to  practise 

13* 
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the  pendulum  movement,  and  explain  the  theory  of  its  action 
satisfactorily  to  themselves ;  others  do  not. 

Since  the' pinch  is  most  often  in  the  antero-poderior  diam- 
eter of  the  pelvis,  the  lateral  movements  would  seem  merely 
to  swing  the  head  from  side  to  side  round  a  central  pivot  run- 
ning from  sacrum  to  pubes.  Theoretically  the  to-and-fro 
movements  would  appear  to  be  called  for  in  the  other  direction 
— antero-posteriorly,  in  order  to  lever  the  head  down  through 
the  two  ends  of  the  obstructing  conjugate. 

Applications  of  Forceps  at  Inferior  Strait  when 
THE  Occiput  has  Kotated  to  the  Sacrum.  —  Forceps 
should  not  be  applied  at  all  in  these  cases,  until  a  reasonable 
time  has  been  allowed  and  every  proper  effort  made  (see  page 
229)  to  promote  anterior  rotation,  unless,  indeed,  accidental 
circumstances  render  delay  dangerous.  Then,  however,  the 
operation  is  as  follows :  The  blades  are  put  in  exactly  as  de- 
scribed for  cases  where  the  occiput  has  rotated  anteriorly. 
But  since  the  occiput  is  now  toward  the  sacrum,  the  extension 
will,  of  course,  he  downward  and  backward  over  the  perineum, 
instead  of  upward  toward  the  pubes ;  hence  the  handles  of 
the  instrument,  at  first  lifted  somewhat  upward  toward  the 
pubes  to  draw  the  occiput  up  to  the  edge  of  the  perineum, 
must,  when  the  head  emerges,  be  directed  dovmward  and  hack- 
ward,  instead  of  toward  the  mons  veneris.  A  moment's  reflec- 
tion will  show  that  the  short  straight  forceps  (without  any 
sacral  curve)  should  be  used  in  these  cases ;  for  the  said  curve 
is  only  adapted  to  follow  the  axis  of  the  pelvic  canal,  but 
during  backward  extension  of  the  occiput  over  the  perineum 
the  head  departs  from  the  axial  line  and  goes  in  an  almost 
opposite  direction.  If  the  curved  forceps  were  used,  the  ends 
of  the  blades  would  impinge  against  the  pubic  arch  while  the 
handles  were  being  depressed  in  following  the  movement  of 
backward  extension.  Again,  owing  to  the  depth  of  the  pos- 
terior pelvic  wall  being  three  times  as  great  as  that  of  the 
anterior  one,  there  is  so  much  the  more  diflSculty  in  getting 
the  occipital  end  of  the  occipito-mental  diameter  to  escape 
over  the  edge  of  the  perineum,  hence  greater  danger  of  lacer- 
ation, and  necessity  for  extra  care  that  the  occipital  pole 
really  shall  have  cleared  the  perineum  before  extension  is 
attempted. 

In  the  cases  of  occipito-posterior  rotation,  in  which  the  fore- 
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head,  face,  and  chin  successively  escape  under  the  pubes 
(which  sometimes  goes  on  while  the  forceps  are  being  used), 
the  case  becoming  a  fece  presentation  at  the  last  moment  (see 
"  Mechanism  of  R,  O,  P.  Position,"  p^  228),  the  handles  are 
elevated  toward  the  pubes,  for,  the  chin  having  emerged,  the 
mechanism  is  completed  bj  its  fiexion  up  toward  the  moit* 


Application  of  Forceps  at  Inferior  Strait  when 
THE  Occiput  is  Toward  one  of  the  Acetabula. — Here 
no  rotation  has  occurred.     The  long  diameter  of  the  head 


ForcepB  applied  at  loibrloT  sWdt :  occiput  to  f^  oMtafrtiJuiH. 

occupies  the  same  oblique  diameter  by  which  it  entered  the 
superior  strait. 
As  a  general  rule,  apply  the  blades  just  aa  if  rotation  had 
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occurred,  for,  during  subsequent  traction,  rotation  mil  take 
place  inside  the  instrument.  The  blades  conform  to  the  sides 
of  the  pelvis,  but  grasp  the  head  obliquely,  one  over  the  side  of 
the  forehead,  the  other  over  the  side  of  the  occiput.  They 
do  not  so  nearly  approach  each  other,  hence  the  handles  are 
wider  apart,  and  tne  forceps  are  more  apt  to  slip  during  trac- 
tion— an  accident  to  be  avoided  by  additional  care. 

Another  mode  of  operating  is  to  place  the  blades  over  the 
sides  of  the  unrotated  he-ad,  one  blade  being  passed  in  along 
the  sacro-iliac  synchondrosis,  the  other  near  the  opposite  aceta- 
bulum. When  the  instrument  is  thus  adjusted,  the  handles 
will  be  directed  decidedly  toward  that  thigh  corresponding 
with  the  acetabulum  at  which  the  occiput  is  placed.  (Bee  Fig. 
137.)  Before  or  during  the  first  traction-efforts  the  occiput 
is  made  to  rotate  to  the  pubes  by  gently  directing  the  handles 
to  the  median  line  of  the  inter-femoral  space.  This  mode  of 
operating,  while  more  scientific  and  desirable  than  the  other, 
requires,  in  most  cases,  a  special  skill,  and  from  its  difficult 
execution  is  not  resorted  to  as  often  as  the  simpler  method  first 
above  given. 

In  doing  the  operation  the  thighs  must  be  forcibly  flexed  to 
get  them  out  of  the  way  of  the  handles  of  the  instrument. 

When  the  occiput  is  to  left  acetabulum  apply  lower  blade 
first  along  left  sacro-iliac  synchondrosis;  then  second  blade 
behind  right  acetabulum. 

When  occiput  is  to  right  acetabulum  it  is  best  to  apply  the 
upper  blade  first,  along  left  sacro-iliac  synchondrosis,  and  hold- 
ing its  handle  up  and  on  one  side,  out  of  the  way,  put  in  sec- 
ond blade  underneath  it,  behind  right  acetabulum. 

Application  of  Forceps  at  Inferior  Strait  when 
THE  Occiput  is  Toward  one  of  the  Sacro-iliac  Syn- 
chondroses.— This  is  still  more  difficult  than  in  unrotated 
anterior  positions,  but  the  two  modes  of  operating  just  men- 
tioned for  them  may  here  be  employed  (preferably  the  first 
one),  noting  the  difference  (when  the  second  method  is  at- 
tempted) in  the  direction  of  rotation,  viz.,  backward  to  the 
sacrum,  instead  of  forward  to  the  pubes.  As  before  stated, 
every  effort  should  have  been  previously  made  to  rotate  the 
occiput  to  the  pubes;  failing  in  this,  there  is  nothing  left  but 
to  rotate  it  to  the  sacrum,  and  deliver  it  in  accord  with  mech- 
anism of  occi  pi  to-posterior  positions. 
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Application  op  Forceps  when  the  Head  is  in  the 
Pelvic  Cavity  between  the  two  Straits.  —  General 
methods  the  same  as  already  described.  The  instrumeDt  re- 
quires to  be  passed  further  up  (hence  long,  curved  forceps  are 
necessary),  and  the  traction  must  be  made  more  in  a  back- 
ward direction,  in  conformity  with  axes  of  higher  planes  of 


^ 


Luak'B  modlBcation  of  Turnier's  fbrceps. 

pelvic  canal,  by  directing  the  handles  more  decidedly  down- 
ward toward  the  perineum  while  pulling  efibrts  are  being 
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In  these  cases,  as  in  all  others  where  the  head  may  not 
have  passed  entirely  through  the  oa  uteri,  the  fingers  that 
precede  the  introduction  of  the  blades  should  feel  that  the 
ends  of  the  instFument  certainly  pass  between  the  head  and 
the  lips  of  the  os,  and  not  outside  the  latter  so  as  to  pinch  it 
between  the  head  and  blade. 

The  "  High  Opekation  " — at  or  above  the  Superior 
Strait. — It  is  very  difficult.  In  many  instances  podalic  ver- 
sion is  safer  and  easier  if  the  conditions  favorable  for  it  be 
present.  When  the  head  has  not  sufficiently  descended  to  fix 
it  in  the  brim,  but  remains  movable  above  the  superior  strait, 


KmpBon'B  fuls-tiaction  tbrceps. 


version  is  usually  preferable.  The  forceps  is  introduced  in  the 
usual  manner,  but,  of  course,  higher  up,  so  that  even  the  lock 
may  enter  the  vulva.  The  blades  follow  the  sides  of  the  pelvis, 
no  matter  what  "  position  "  the  head  may  occupy,  hence  they 
grasp  the  latter  onliquely,  and  there  is  great  liability  to  slip- 
ping of  the  instrument,  and  danger  of  the  tips  of  the  blades 


THE  man  operation.  303 

injuring  the  interior  of  the  utenia.  Traction  must  be  made 
very  slowly  at  first,  and  decidedly  haekward  and  downward  in 
line  with  the  axU  of  the  plane  of  ike  superior  gtrait,  by  keeping 
the  handles  as  near  the  coccyx  as  possible.  To  facilitate  this 
backward  traction,  Tamier  has  constructed  a  special  instru- ' 
ment  (Fig.  138,  p^;e  301)  with  curved  handles,  perforated  by 
a  screw  to  hold  the  blades  in  contact  with  the  child's  head; 
these  handles  steady  the  instrument  and  indicate  the  directum 
of  traction ;  the  force  of  traction  is  applied  to  the  lower  handle. 


HcFerraD'B  fOroepa. 

or  croes-har,  attached  to  the  traction  rods  fastened  to  the  blade 
at  b  (Fig.  139),  The  direction  in  which  axis-traction  can  be 
thus  emplc^ed  is  well  illustrated  by  the  dotted  line  in  Fig. 
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139,  showing  Simpson's  modification  of  Tamier's  instrument. 
Hours  may  oe  required  to  bring  the  head  down  to  the  pelvic 
floor,  aud  care  must  be  taken  to  direct  it  in  accordance  with 
the  natural  mechanism  of  labor  as  far  as  practicable ;  and 
also  that  the  traction  consist  of  alternate  puUs  and  pauses,  in 
imitation  of  natural  labor  pains. 


Various  other  devices  have  been   contrived   for   securing 
axis-traction,  notably  the  forcejis  of  Dr.  McFerran,  of  Phiia- 
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delphia  (Fig.  140),  and  Breua'a  axis-traction  iastrument  (Fig. 
141). 

Prof.  Stephenson,  of  Aberdeen,  uses  a  steel  rod  hooked  in 
front  of  the  lock,  as  shown  in  Fig.  142. 

A  still  better  device  is  the  traction  rods  of  Dr.  Reynolds — 
two  separate  steel  rods  hooked  into  the  feuastrte  of  tne  blades 


Slephenron's  method  of  aiiB  traction. 

after  their  introduction,  the  other  ends  being  curved  round 
the  perineum  and  fastened  to  a  solid  transverse  handle  for 
axis-traction. 
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The  methode  of  making  traction  with  ordinary  forceps  and 
with  the  axis-tractioa  instruments  are  well  seen  in  Figs.  143, 
144,  and  145,  pages  306,  307,  and  30«. 

if  the  head  be  altogether  above  the  superior  strait,  and 
movable — i.  e.,  not  yet  fixed  in  its  position  by  any  pirtial 
engagement  at  the  brim — version  should  eertmnly  be  preferred 
to  forceps. 

Dangers  of  Forceps  Operation. — Laceration  and  bruis- 
ing of  uterus,  vagina,  and  perineum ;  the  vaginal  injuries 
sometimes  involving  rectum,  bladder,  and  urethra,  thus  lead- 


Tnctlon  with  Slmieoii's  fbrceps. 


ing  to  subsequent  ulceration  and  fistulte ;  rupture  or  injury  to 
veins  and  subsequent  phlebitis;  possibly  fracture  of  pelvic 
bones  and  separation  of  pelvic  joints  when  great  force  is  em- 
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ployed.  DaDgers  to  the  child  are :  abrasion,  contusion,  and 
laceration  of  the  skin ;  depression  or  fracture  of  cranial  bones ; 
laceration  of  bloodvessels,  and  consequent  subcutaneous  hema- 
tocele ;  temporary  facial  palsy  from  injury  to  facial  nerves. 

Though  no  lesion  may  be  apparent  externally,  the  child's 
brain  may  have  been  injured,  and  idiocy  or  other  form  of 
mental  disease  result  in  consequence. 


Traction  with  >zIi-tisotloD  (breepa. 


The  progrvms  in  forceps  cases  largely  depends  upon  the 
conditions  preceding  and  requiring  their  application,  and 
upon  the  care  and  skill  of  the  operator.  It  is,  of  course,  more 
fiivorable,  other  things  equal,  in  proportion  as  the  head  is  low 
in  the  pelvis. 


308  INSTRUMENTS,  FORCEPS.  ETO. 

Forceps  in  Face  Presentations. — When  the  face  ia  at 
the  inferior  strait  and  the  chin  has  rotated  to  the  pubes  the 
operation  is  easy  and  almoet  identical  with  that  described  for 
head  cases  with  the  occiput  U)  pubic  symphysis.  The  blades 
are  applied  on  each  side,  and,  alter  traction  has  brought  the 
tip  of  the  chin  well  out  under  the  pubic  arch,  the  bandies  are 


Aiis-tract[oii  wltb  ordinarj'  fOrcepe.   Head  at  snpeiior  stnit. 

directed  up,  over  the  mons  veneris,  to  promote  delivery  by 
flexion.  Care  must  be  taken  to  pass  the  blades  far  back  so 
that  their  terminal  ends  fit  round  tne  occipital  end  of  the  head 
instead  of  digging  into  it,  when  the  handles  are  compressed. 
(Bee  Fig.  146.) 

When  the  chin  ia  toward  one  of  tlie  aeetahula  at  the  lower 
strait  the  same  rules  may  be  applied  as  for  corresponding 
unrotated  anterior  positions  of  the  occiput.  In  face  eases, 
however,  the  chin  is  apt  to   he  somewhat  behind  the  ace- 
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tabulum,  nearer  the  centre  of  the  ilium,  the  face  and  head 
more  directly  transverse  in  the  pelvia,  than  occurs  in  vertex 
pres^tations.  In  these  the  blades  cannot  well  be  applied  to 
the  side«  of  the  pelmg,  hat  should  be  passed,  one  along  the  sacro- 
iliac junction  and  the  other  near  the  opposite  acetabulum,  so 
as  to  grasp  the  sides  of  the  head,  and  rotation  vmst  occur,  either 


Farcepe  to  bee  preBentatloii  at  outlet. 

spontaneouBly  or  by  the  aid  impM^d  by  the  blades,  before 
traction  can  do  any  good. 

When  the  chin  has  rotated  to  tks  saerum,  delivery  by  for- 
ceps is  mechanically  Impossible  (see  "Mechanism  of  Face 
Cases,"  page  238)  if  the  foetus  and  pelvis  are  of  normal  size. 
When  the  fece  is  at  the  superior  strait,  or  high  up  in  the 
pelvic  cavity,  and  circumstances  require  delivery  to  be  has- 
tened, version  must  be  preferred  to  forceps.  And  when  ver- 
sion cannot  be  accomplished,  the  only  remaining  resorts  are 
craniotomy  and  CEesarean  section. 


310  INSTItUMENlS,  FORCEPS,  ETC. 

Forceps  to  the  After-coming  Head  in  Breech  Cases. 
— When  the  Beveral  manipuktionB  already  described  (see  pages 
256—259)  for  delivery  in  theee  cases  fail,  forceps  may  be  tried. 

In  the  more  common  casea  in  which  occiput  has  rotated  t» 
pubee  and  forehead  to  sacrum,  the  body  of  the  child  is  lifted 
up  toward  the  mons  veneris,  and  the  blades  are  applied  one 
on  each  side  of  the  head,  as  before  described,  the  hiuidles 
being  first  depressed  toward  the  perineum,  especially  when  the 
head  is  high  up,  but  made  to  follow  the  body  toward  the  mons 
veneris,  as  the  chin,  face,  and  forehead  successively  emerge  over 
the  coccyx.     (See  Fig.  147.) 


Forceps  applied  la  after-comloe  head  when  occiput  has  rotated  to  pubei. 

When  the  occiput  has  rotated  to  the  sacrum,  the  direction 
in  which  the  child's  body  is  held  during  the  use  of  the  instru- 
ment will  depend  upon  whether  the  diin  is  caught  above,  or 
dipping  below  the  punic  arch.  In  the  former  (and  rarer)  case, 
the  body  is  lifted  toward  the  pubes,  while  the  forceps  are 
passed  in  to  the  occiput,  which  is  drawn  out  fird  along  the 
sacrum  to  the  perineum  ("  continued  extension  },  the  handles 
being  lifted  toward  the  child's  back  as  the  head  is  bom.  (See 
Fig.  106,  page  252.) 

In  the  latter  case  ("continuetl  flexion")  when  the  chin  is 
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below  the  pubes,  the  body  must  be  depressed  toward  the  peri- 
neum, while  the  blades,  having  been  applied  to  the  sides  of  the 
head,  the  handles  (as  the  chin,  face,  and  forehead  come  out 
under  the  pubic  arch)  are  depressed  toward  the  child's  abdo- 
men.    (See  Fig.  105,  page  251.) 

The  application  of  forceps,  when  the  after-coming  head  is 
arrested  at  the  superior  strait,  is  a  difficult  operation,  and  man- 
ual pressure  from  above,  conjoined  with  every  other  means, 
stated  under  the  "  Treatment  of  Breech  Cases  "  (page  259), 
should  be  faithfully  tried  before  attempting  their  introduc- 
tion. Their  use,  however,  is  to  take  precedence  of  craniotomy 
in  any  case  where  this  is  likely  to  become  necessary,  especially 
if  the  child  be  still  alive. 


CHAPTEK  XX. 


CUTTING   OPERATIONS   ON  THE   MOTHER. 

The  cutting  operations  on  the  mother  are:  Symphyseot- 
omy ;  Csesarean  Section ;  Porro's  Operation ;  the  Porro-Miiller 
Operation;  Ooeliotomy;*  Coelio-elytrotomy.* 

Symphyseotomy  (Sigaultian  operation).  —  An  operation 
invented  by  Sigault  for  enlarging  the  pelvis,  by  dividing  the 
symphysis  pubis  and  separating  the  pubic  bones  from  each 
other.  It  was  first  practiced  on  the  living  woman  by  Sigault 
in  1777.  Since  that  time  the  operation  has  been  regarded  at 
different  periods  with  alternating  favor  and  opposition  in 
European  countries,  but  was  never  performed  in  the  United 
States  until  1892.  In  September  of  that  year  attention  was 
called  anew  to  the  good  results  obtained  by  improved  methods 
of  doing  the  operation  under  antisepsis  by  Dr.  Robert  P. 
Harris,  of  Philadelphia,  and  subsequently  the  utility  of  the 
proceeding  has  been  practically  demonstrated  in  this  and  other 
countries,  and  is  now  generally  recognized. 

1  The  term  Coeliotomy  (from  Koilia,  the  abdomen)  has  been  lately  substituted 
for  Laparotomy  (from  Lapara,  the  flank  or  hollow  of  the  waist).  Common  usage 
still  accords  a  similar  meaning  to  both  terms.    Coeliotomy  is  the  more  correct. 
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When  the  symphysis  is  divided  during  labor  the  pubic  bones 
spontaneously  separate  from  each  other  to  the  extent  of  an 
inch  or  more ;  they  open  like  a  pair  of  folding  doors,  of  which 
the  sacro-iliac  synchondroses  represent  the  hinges ;  by  sepa- 
rating the  woman's  lower  limbs  the  gap  may  be  increased  to 
two,  two  and  a  half,  or  even  three  inches,  but  so  wide  a  sepa- 
ration as  three  inches  is  not  usually  advisable  or  necessary. 
Should  either  of  the  sacro-iliac  joints  (hinges)  be  anchylosed, 
and  consequently  immovable,  the  operation  cannot  be  done 
successfully,  and  is  contra-indicated.  The  child  is  delivered 
— usually  by  forceps  or  version — immediately  after  division  of 
the  pubic  joint. 

Cases  Suitable  for  the  Operaiion, — (1)  Coniraded  pelves,  in 
which  the  true  conjugate  diameter  measures  between  two  and 
three-quarters  and  three  and  one-quarter  inches  (7  to  8.2  cm.) 
— the  pregnancy  having,  of  course,  reached  full  term.  By 
separation  of  pubic  bones  the  conjugate  is  lengthened  ahovi 
half  an  inch,  while  a  further  gain  of  ahovi  one-fourth  of  an 
inch  is  acquired  by  the  presenting  part  protruding  into  the 
gap  between  the  divided  bones.  In  '* flattened '^  pelves,  in 
which  the  transverse  diameter  is  relatively  wide,  the  lower 
figure — two  and  three-quarter  inches — may,  after  symphyseot- 
omy, admit  a  living  child  to  pass.  In  "  generally  contracted  " 
pelves  the  higher  figure — three  and  one-quarter  inches — will 
be  more  necessary.  In  both  kinds  of  pelves  symphyseotomy 
produces  also  enlargement  of  the  transverse  and  oblique  diam- 
eters from  one-fourth  to  half  an  inch. 

(2)  Cases  in  which  the  child  is  unnsually  large,  or  in  which 
it  has  become  impacted  from  faulty  mechanism,  as  in  arrested 
mento-posterior  positions  of  face  cases,  and  occipito^osterior 
positions  of  head  presentations.  Also  arrested  cases  of  breech 
or  shoulder  presentations  when  usual  methods  of  delivery  fail. 

(8)  It  is  evident  that  conditions  mentioned  under  headings 
(1)  and  (2)  may  coexist  and  still  be  suitable  for  the  opera- 
tion, but  with  less  prospect  of  success  in  some  instances. 

In  order  that  the  operation  shall  succeed  certain  other  con- 
ditions should  be  present  in  every  case,  viz. : 

(a)  The  os  uteri  must  be  sufficiently  dilated  to  allow  rapid 
delivery  after  symphysis  is  divided. 

(b)  The  child  must  be,  not  merely  alive,  but  so  far  ten- 
injured  by  delay,  or  by  previous  attempts  to  deliver,  as  to 
give  it  every  chance  to  survive  after  birth. 
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(c)  The  mother  should  be  in  good  condition:  neither  ex- 
hausted by  delay  and  exertion,  nor  injured  locally  by  fruitless 
attempts  to  deliver  by  other  methods.  She  must  be  free  from 
septic  infection. 

The  operation  is  controrindicaied  when  there  is  anchylosis  of 
either  sacro-iliac  joint  (hence  in  the  oblique  pelvic  deformity 
of  Naegel6,  and  Robert's  pelvis)  ;  in  all  cases  when  the  con- 
jugate is  les8  than  2f  inches — presuming  the  child  to  be  full 
sized ;  in  cases  of  bony,  cancerous,  fibroid,  or  other  tumors 
occupying  the  pelvic  canal,  etc.  Anchylosis  of  the  pubic 
joint  itself  does  not  necessarily  contra-indicate  the  operation 
— a  chain-saw  being  in  readiness  to  cope  with  this  difficulty. 

Danaers  of  the  Operation. — Hemorrhage  from  the  wound ; 
laceration  or  other  traumatism  of  bladder,  urethra,  and 
vagina,  and  subsequent  fistulse;  impaired  locomotion  from 
faulty  union  of  pubic  bones  and  injury  to  sacro-iliac  syn- 
chondroses; septic  infection  of  wound.  All  of  these  have 
occurred ;  but  improved  methods  of  operating  are  gradually 
reducing  the  frequency  of  their  occurrence.  While  the  ma- 
ternal mortality  during  the  last  few  years  has  been  about  12 
per  cent.,  more  recent  results,  owing  to  improved  techriiqvs 
and  making  the  operation  an  "  elective  "  one  instead  of  a  last 
resort,  show  a  diminished  mortality  and  indicate  that  in  future 
the  death-rate  may  be  reduced  to  nothing  under  favorable  cir- 
cumstances. The  infant  mortality  is  not  increased  by,  but 
largely  depends  upon  the  conditions  preceding,  the  operation. 

Preparation,  Iristrum^ents,  Assistants,  etc. — One  assistant  to 
give  the  anaesthetic ;  one  to  sponge  the  wound,  hold  a  catheter 
in  the  urethra,  and  otherwise  aid  the  operator;  a  nurse  to 
take  charge  of  the  child ;  another  assistant  may  be  advisable 
to  secure  uterine  contraction  and  retraction,  and  delivery  of 
placenta. 

The  instruments  necessary  are :  a  scalpel ;  a  probe-pointed 
bistoury  (the  latter  in  place  of  Galbiati's  or  Morisani's  knife); 
a  dissecting  forceps;  half  a  dozen  artery  forceps;  needle- 
holder  and  curved  needles ;  a  metal  female  catheter ;  a  chain- 
saw  ;  sutures  of  silk  or  silkworm-gut ;  iodoform  gauze ;  liga- 
tures ;  strips  of  adhesive  plaster  two  or  three  inches  wide,  long 
enough  to  go  round  the  pelvis ;  a  strong  binder  or  abdominal 
bandage  of  inelastic  material ;  together  with  iodoform  and  the 
usual  materials  for  antiseptic  dressing,  and  a  pair  of  obstetric 

forceps. 

14 
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Operation, — The  method  of  operating  is  still  undergoing 
revision:  necessary  modifications  and  improvements  in  its 
technique  have  been  added  during  the  last  three  years.  Up 
to  the  present  date'  the  following  would  seem  to  be  most 
advisable : 

The  pubes,  labia,  and  perineum  are  shaved,  and,  together 
with  the  abdomen,  thoroughly  disinfected  by  soap  and  water, 
bichloride  solution,  ether,  etc.,  as  in  any  abdominal  section. 
The  vagina  also  is  thoroughly  sterilized  with  a  bichloride 
solution  1 :  2000.  The  woman  is  anaesthetized  and  placed  on 
her  back  near  the  edge  of  the  bed.  Some  operators  stand  by 
her  side ;  others  prefer  to  be  in  front  between  her  lower  limbs. 

Make  an  incision  in  median  line  extending  upward  about 
two  inches  above  the  top  of  the  symphysis  pubes  and  termin- 
ating below  about  half  an  inch  above  the  clitoris.     Having 

Fig.  148. 


Galbiati*s  knife  for  symphyseotomy. 


cut  down  to  the  bone,  insert  the  finger  close  to  it  behind  the 
pubes,  and  separate  all  tissues  from  the  posterior  surface  of 
the  symphysis  down  to  the  pubic  arch.  The  attachment  of 
the  recti  muscles  are  in  part  detached  and  the  bladder  held 
back  out  of  the  way,  when  the  finger  end  is  passed  down  and 
hooked  under  the  inferior  margin  of  the  joint.  The  inter- 
osseous ligaments  of  the  articulation  are  now  severed,  either 
by  hooking  under  the  arch  from  behind  a  Galbiati  knife  (see 
Fig.  148),  or  blunt-pointed  bistoury,  and  cutting  from  below 
upward  and  from  behind  forward.  The  joint,  however,  may 
be  severed  with  an  ordinary  scalpel,  and  cut  from  above  down- 
ward and  from  before  backward.  During  this  part  of  the 
operation  one  assistant  holds  a  catheter  in  the  bladder  and 
depresses  the  urethra  downward  and  toward  one  side,  while 
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others  hold  the  thighs  and  innominate  bones  together  to  pre- 
vent a  sudden  and  over-wide  separation  of  the  bones,  some- 
times produced  when  a  pain  rapidly  forces  down  the  head  of 
the  child.  The  spontaneous  separation  of  the  bones  is  usually 
accompanied  with  a  creaking  sensation  or  audible  crack.  Be- 
fore any  fiirther  separation  of  the  bones,  it  is  important  to 
separate  the  ligamentum  arcuatum  and  deep  perineal  fascia 
from  the  top  and  sides  of  the  pubic  arch ;  this  is  to  be  done 
with  a  blunt-pointed  bistoury,  guided  by  the  finger,  the  in- 
strument closely  "  hugging  "  the  bone  on  each  side.  Lacera- 
tion of  the  soft  parts  and  consequent  hemorrhage  are  prevented 
by  this  last  proceeding.  The  articulation  having  been  com- 
pletely severed,  pressure  is  made  by  assistants  on  the  trochan- 
ters (to  avoid  a  too  wide  separation),  the  wound  is  covered  or 
tamponed  with  antiseptic  gauze,  and  the  child  is  delivered 
usually  by  forceps  or  version.  In  some  cases  the  pains  may 
be  sufficiently  potent  to  accomplish  delivery  without  artificial 
aid,  but  not  often.  After  delivery  is  complete  the  wound  is 
thoroughly  cleansed  with  bichloride  solution,  and  the  abdom- 
inal incision  sutured  (suturing  of  the  bones  is  not  advisable), 
a  strip  of  iodoform  gauze  being  left  hanging  from  its  lower 
end  fcr  drainage.  The  line  of  incision  is  finally  dressed  anti- 
septically,  and  then  a  strip  of  rubber  adhesive  plaster,  three 
inches  wide,  is  passed  round  the  pelvis  and  over  the  pubes, 
while  the  bones  are  pressed  together  by  assistants.  The  pelvic 
bones  are  further  rendered  immovable  by  a  wide,  inelastic 
binder  put  on  as  tightly  as  possible  over  the  other  appliances. 

In  bringing  the  bones  together,  care  is  necessary  that  no 
soft  parts — bladder,  urethra,  etc. — shall  bulge  in  between  them 
and  get  pinched.  To  avoid  this,  hold  back  the  soft  parts  with 
the  finger  or  catheter,  while  the  severed  bones  are  brought 
together. 

There  being  no  indication  of  suppuration,  the  first  dressing 
may  remain  from  five  to  ten  days. 

The  woman  should  remain  in  bed  three  weeks  or  a  month, 
and  during  the  first  week  should  lie  upon  her  back.  The 
rest  of  the  after-treatment  is  the  same  as  that  for  ordinary 
labor  cases,  plus  the  abdominal  wound,  which  is  cared  for 
according  to  surgical  rule. 

Difficulties  During  Operation,  —  Hemorrhage  from  the 
wound  may  be  controlled  by  ligature  if  possible — especially 
if  arterial ;  venous  oozing,  by  a  tampon  of  iodoform  gauze 
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stuffed  in  the  wound,  with  counter-pressure  by  the  fingers  in 
the  vagina. 

There  may  be  difficulty  in  finding  the  joint ;  it  is  not  always 
centrally  placed,  nor  always  straight.  By  moving  one  lower 
limb  of  the  woman  while  the  operator's  finger  is  in  position, 
the  motion  of  one  side  will  thus  reveal  the  situation  of  the 
symphysis. 

In  case  the  joint  be  anchylosed,  a  chain-saw  may  be  passed 
down  behind  and  up  in  front  of  the  articulation,  and  the  junc- 
tion sawed  in  twain. 

Accidental  incision  or  laceration  of  the  urethra  or  bladder 
should  be  sutured  with  fine  silk.  If  the  wounds  fail  to  unite, 
a  secondary  operation  may  be  needed  after  the  puerperal  period 
is  over. 

The  presenting  head  of  the  child  may  be  jammed  so  closely 
against  the  pubic  bones  as  to  interfere  with  the  operation. 
The  presenting  part  should  be  pushed  up  out  of  the  way,  and, 
if  space  cannot  then  be  obtained  for  the  bistoury,  to  cut  from 
the  back  of  the  symphysis  forward ;  the  incision  must  be  made 
from  before  backward. 

The  method  of  operating  above  described  is  spoken  of  as  the 
"  open  "  method.  It  will  be  observed  that  the  tissues  m  front 
of  the  joint  have  been  incised  down  to  within  half  an  inch  of 
the  clitoris.  It  is  quite  practicable,  by  proper  antiseptic  clean- 
liness, to  prevent  a  wound  thus  situated  from  becoming  infected 
from  the  vagina. 

Three  years  ago  the  fear  of  this  infection  prohibited  the 
open  method  of  operating,  and  led  to  the  uniform  performance 
of  the  so-called  "  closed  "  or  "  subcutaneous  "  method,  which 
last  is  done  by  making  a  suitable  incision  in  the  median  line 
just  above  the  top  of  the  symphysis,  and,  having  separated  its 
tissues  from  behind  the  articulation,  the  Galbiati  knife  is 
passed  in,  its  point  hooked  under  the  pubic  arch,  and  the  artic- 
ulation severed  by  cutting  always  from  below  upward  and 
from  behind  forward.  Thus  the  lower  end  of  the  external 
incision  remains  some  distance  above  the  anterior  commissure 
of  the  vulva.  This  operation  is  more  simple  and  easy  than 
the  other,  but  is  less  under  control  of  the  operator,  and  in  case 
of  complications  and  accidents  (previously  mentioned)  seri- 
ously limits  his  freedom  of  action  in  dealing  with  them. 

Finally,  be  it  remembered,  that  whatever  the  method  of 
operating,  symphyseotomy  is  done  for  the  most  part  in  the 
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interest  of  the  child,  and  is  designed,  chiefly,  to  supplant  cra- 
niotomy and  other  methods  of  forcible  delivery  by  which  the 
life  of  the  infant  is  jeopardized  and  sometimes  lost. 

The  utility  of  combining  symphyseotomy  with  the  induction 
of  premature  labor  in  cases  of  contracted  pelvis  has  not  yet 
been  positively  demonstrated. 

In  certain  cases,  when  the  child  is  dead,  symphyseotomy 
combined  with  embryotomy  may  be  resorted  to,  in  the  interest 
of  the  mother.  In  practice  these  cases  have  not  yet  been  de- 
finitely settled.  Theoretically,  when  the  pelvis  is  so  much 
contracted  that  the  danger  to  the  mother  oi  a  difficult  crani- 
otomy alone  is  so  far  reduced  by  symphyseotomy  that  the 
reduction  is  greater  than  the  additional  risk  incurred  by  the 
latter  operation ;  or,  again,  should  it  be  possible  to  obviate 
the  greater  danger  of  abdominal  section  by  combining  em- 
bryotomy with  symphyseotomy,  the  latter  operation  would 
seem  to  be  indicated.     These  are  matters  for  future  decision. 

CvESAREAN  Section  (formerly  Ga^tro  hysterotomy ;  later 
Laparo- hysterotomy ;  more  recently  Coelio- hysterotomy) :  An 
operation  which  consists  in  cutting  through  the  walls  of  the 
abdomen  and  uterus,  and  delivering  the  child  and  placenta 
through  the  incision.  The  cases  in  which  it  is  performed 
are :  (1)  extreme  deformity  of  the  pelvis,  in  which  delivery 
by  craniotomy  is  either  impossible,  or  would  be  more  danger- 
ous to  the  mother  than  cutting  into  the  uterus  and  abdomen ; 
(2)  cases  of  more  moderate  pelvic  contraction,  in  which  crani- 
otomy is  possible,  but  Csesarean  section  is  agreed  upon  to  save 
the  life  of  the  child ;  (3)  mechanical  obstruction  in  the  pelvis 
from  fibroid,  cancerous,  bony,  or  other  tumors  which  cannot 
be  pushed  out  of  the  way  or  safely  removed ;  (4)  irreducible 
impaction  of  a  living  child  in  transverse  presentations ;  (5)  in 
women  dying  near  the  end  of  pregnancy,  the  child,  if  alive, 
is  rapidly  delivered  by  post-mortem  Csesarean  section;  (6) 
various  other  exceptional  conditions  resulting  from  inflamma- 
tory changes,  constrictions,  uterine  displacements,  etc.,  may, 
rarely,  require  the  operation. 

Before  deciding  upon  a  Csesarean  operation  it  should  be 
determined  that  the  case  is  not  suitable  for  delivery  by  sym- 
physeotomy. 

Prognosis  and  Danger, — Death  may  result  (1)  from  hemor- 
rhage during  or  after  the  operation ;  (2)  from  shock,  especially 
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in  women  greatly  exhausted ;  (3)  from  peritonitis  and  metritis  ; 
(4)  from  septiaodmia.  The  percentage  of  maternal  recoveries, 
as  deduced  from  statistics,  is  notably  unreliable.  The  figures 
usually  include  all  cases :  alike  those  who  die  after  the  opera- 
tion, and  those  who  die  on  account  of  it.  The  result  depends 
more  on  the  conditions  preceding,  attending,  and  following 
the  operation,  than  upon  the  operation  itself  Not  long  ago 
the  results  of  so-called  "  cattlerhorn  Ccesarean  section  "  (cases 
in  which  pregnant  women  were  torn  open  by  the  horns  of  in- 
fiiriated  animals)  were  more  favorable  than  cases  operated 
upon  by  surgeons,  for  the  reason  that  the  cattle  were  goring 
healthy  women,  while  the  surgeon  was  operating  on  women 
exhausted  by  long  labor  and  with  tissues  injured  by  unsuc- 
cessful attempts  to  deliver  by  forceps,  version,  etc.  While 
the  mortality  iLsed  to  be  50  per  cent,  or  more,  it  has  of  late 
been  so  far  reduced  by  improved  methods  and  knowledge, 
that  by  "  a  recent  analysis  of  the  literature  of  the  world,  con- 
ducted with  the  idea  of  determining  the  prognosis  of  this 
operation  under  favorable  conditions,  it  was  discovered  that 
up  to  August,  1888,  thirty-nine  Csesarean  sections  had  been 
performed  by  thirty  operators,"  with  the  result  that  all  the 
mothers  recovered  and  thirty-eight  children  were  saved  ;^  and 
this,  even  though  most  of  the  operators  were  doing  the  opera- 
tion for  the  first  time. 

Later  statistics  (1894)  give  the  following  results:  "Of  thir- 
teen cases  where  the  operation  was  performed  before  labor  had 
begun,  ten  women  recovered  and  thirteen  children  were  saved ; 
of  six  cases  where  the  operation  was  performed  at  the  beginning 
of  labor,  six  women  recovered  and  six  children  were  saved ;  of 
twelve  cases  where  the  women  had  been  in  labor  from  two  to 
six  hours,  ten  recovered  and  eleven  children  were  saved ;  of 
eighteen  cases  where  the  women  had  been  in  labor  from  seven 
to  twelve  hours,  eight  recovered  and  thirteen  children  were 
saved."' 

Since  surrounding  circumstances  and  existing  conditions  so 
far  vary  that  no  two  sets  of  cases  are  exactly  alike,  statistical 
results  must  vary  also,  and  figures  can  therefore  give  only 
approximate  indications  for  future  guidance. 

Unfavorable  conditions,  such  as  the  atmospheric  impurities 

1  Edward  Reynolds :  Practical  Midwifery,  page  197. 

s  Grandin  and  Jarman :  Obstetric  Surgery  (quoting  Dr.  Robert  P.  Harris),  1894, 
page  145. 
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of  hospitals ;  previous  exhaustion  (both  of  woman  and  womb) 
from  protracted  labor,  or  co-existing  disease ;  previous  injury 
from  unsuccessfiil  attempts  to  deliver  by  version,  forceps,  etc. ; 
bungling  from  lack  of  skill  during  the  operation ;  neglect  of 
antiseptic  precautions ;  and  injudicious  after-treatment,  have 
largely  increased  the  death-rate.  To  be  successfiil,  the  opera- 
tion should  not  be  put  off  as  a  last  resort,  but  performed  early, 
the  conditions  requiring  it  having  been  made  out,  if  practica- 
ble, at  or  before  the  beginning  of  labor. 

Operation,  preparation  for, — If  practicable,  let  the  patient 
avoid  solid  food  for  twenty-four  hours  before  the  operation. 
Empty  bowels  and  bladder.  Shave  the  hypogastric  region, 
pubes,  etc.  Scrub  the  abdomen  with  soap,  water,  and  brush ; 
then  wash  it  with  ether,  and  then  with  a  mild  bichloride  solu- 
tion (1  to  3000),  and  douche  the  vagina  with  the  last-named 
solution.  The  lower  limbs  to  be  wrapped  in  shawls  or  blank- 
ets, and  the  chest  similarly  protected  from  cold. 

Instruments,  etc, — A  bistoury ;  a  scalpel ;  a  director ;  a 
dozen  haemostatic  forceps ;  twelve  new,  clean,  aseptic  sponges 
(counted)  ;  sponge-holders ;  scissors ;  needles ;  needle-holder ; 
coarse  and  fine  antiseptic  silk  for  sutures ;  a  soft-rubber  tube 
as  large  as  the  little  finger  and  two  and  a  half  feet  long ;  two 
hypodermic  syringes,  together  with  a  fountain  syringe,  iodo- 
form gauze,  antiseptic  cotton,  flannel  bandage  for  abdomen, 
and  everything  necessary  for  the  usual  antiseptic  dressings. 
Since  the  womb  in  bad  cases  of  delay  may  be  found  so  mr 
injured  as  to  render  a  Porro-Miiller  operation  advisable,  the 
additional  instruments  necessary  for  this  procedure  should  also 
be  ready,  viz. :  a  Paquelin  cautery,  a  pedicle  compressor 
(Koeberfe^s,  Tait's,  or  the  serre-nceud  of  Cintrat),  and  two  long, 
thick  needles  for  transfixing  the  stump. 

Brandy,  ether,  ergot,  digitalis,  morphia,  and  plenty  of  hot 
and  cold  water,  together  with  a  separate  table,  provided  with 
appurtenances  for  resuscitating  the  child,  should  be  in  readi- 
ness. 

Assistants. — First,  the  chief  assistant  to  help  the  operator ; 
second,  one  for  the  anaesthesia ;  third,  one  to  take  care  of  the 
child ;  fourth,  one  to  hand  instruments ;  and  a  fifty  ready  for 
anything  the  operator  may  desire.  The  assistants  should 
receive  specific  instructions,  before  the  operation,  as  to  what 
they  are  to  do. 

Owing  to  the  great  danger  of  prolonged  delay  in  obtaining 
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instruments,  assistants,  antiseptics,  etc.  (as  may  occur  in  coun- 
try practice),  it  may  well  be  questioned  whether  it  would  not 
be  better  to  do  the  operation  with  a  knife,  needles,  and  sutures, 
using  boiled  water  for  antiseptic  cleanliness,  and  having  "  one 
physician  and  a  few  women  "  for  assistants,  rather  than  waste 
very  much  time  waiting  for  better  appliances. 

Operation. — The  operator  stands  on  the  right  of  the  patient, 
who  should  rest  on  a  high,  firm  table,  with  her  shoulders 
slightly  elevated  and  the  lower  limbs  moderately  flexed.  The 
chief  assistant,  standing  on  the  left  and  facing  the  patient's 
feet,  steadies  the  uterus  in  the  median  line  and  produces  mod- 
erate tension  of  the  abdominal  wall  over  it,  by  pressing  the 
ulnar  border  of  each  hand  down  on  the  sides  of  the  uterus 
while  his  thumbs  rest  on  the  fundus.  The  incision  is  then 
made  in  the  median  line  from  the  umbilicus  to  within  one  and 
a  half  inches  of  the  pubes ;  it  should  be  seven  inches  long, 
and  hence  may  require  to  extend  above  the  umbilicus,  going 
obliquely  by  the  side  of  it.  The  tissues  are  divided  layer  by 
layer  until  the  peritoneum  be  reached,  through  which  the  womb 
may  be  faintly  seen.  Twist  or  ligate  any  bleeding  vessels 
before  opening  peritoneum.  Pick  up  this  membrane  with  arteiy 
forceps,  nick  it,  introduce  grooved  director,  and  slit  it  up  with 
bistoury  the  required  length.  The  chief  assistant  holds  the 
abdommal  walls  in  contact  with  the  uterus  to  prevent  extru- 
sion of  intestine  and  entrance  of  liquor  amnii,  etc.,  into  the 
peritoneal  cavity.  The  womb  may  be  incised  as  it  lies  inside 
the  abdomen,  or,  which  is  perhaps  better,  it  may  be  lifted  out 
through  the  abdominal  incision,  the  abdominal  walls  being 
afterward  pressed  together  behind  it  by  the  first  assistant. 
Before  it  is  incised  the  stout  rubber  tubing  should  be  passed 
over  the  fundus,  down  behind  the  womb,  and  its  ends  brought 
forward  and  twisted  with  one  hitch  only  (not  a  double  knot), 
so  as  to  encircle  the  organ  just  above  the  cervix.  These  ends, 
held  by  an  assistant,  may  be  tightened  to  produce  constriction 
and  stop  hemorrhage,  as  the  operator  directs.  This  haemo- 
static constriction  of  the  uterus  may  be  done  by  the  hands  of 
an  assistant,  but  the  tube  is  better.  The  womb  is  then  incised 
In  the  median  line,  or  (if  by  manipulation  the  placenta  be 
demonstrated  to  be  over  this  line)  a  little  to  one  side  of  it. 
Some  operators  prefer  to  cut  directly  through  the  placenta ; 
others  cut  down  to  it  and  then  separate  the  part  overlapping 
the  incision  with  the  fingers  and  turn  it  on  one  side,  out  of 
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the  way.  A  short  indaion  is  first  made,  a  director  or  the 
finger  introduced,  and  the  cut  prolonged  to  four  or  five  inches 
midway  between  fundus  and  cervix  with  a  bluntrpointed  bis- 
toury or  scissors.  On  account  of  bleeding,  which  is  inevitable, 
this  should  be  done  with  all  prudent  expedition.  The  moment 
bleeding  begins  the  constricting  tube  is  tightened,  and  serious 
heraorrhage  thus  prevented.  Next,  the  membranes  (if  intact) 
are  ruptured  by  the  hand  passed  through  the  incision  (or  they 
may  be  ruptured  per  vagiTiarrt,  and  emptied  through  the  os 
uteri),  ana  the  child  quickly  extracted,  preferably  head  first, 
or  by  the  feet,  the  other  hand  assisting  by  external  pressure. 
The  umbilical  cord  is  cut  and  compressed  by  the  assistant,  who 
takes  the  child,  ties  the  cord,  and  proceeds  to  establish  respi- 
ration.    The  operator  will  now  compress  the  uterus  and  ex- 


Showlns  podtloD  or  BUtnia  in  relaUon  to  Btructuiw  ia  nteiine  wall 

(After  Galabim,) 
a.  PeiitoDeam ;  b,  uterine  mHicEe  i  e,  decldna :  d,  anperficial  autara  ; 

press  the  placenta  through  the  incision,  or  pass  in  his  hand, 
separate  and  deliver  it  through  the  same.  The  membranes 
should  be  twisted  out  and  a  finger  passed  from  the  uterine 
cavity  through  the  internal  os  uteri  to  be  sure  it  is  open  and 
free  for  future  discharges.  A  hypodermic  of  ergot  should  now 
be  given ;  all  clots  to  be  removed  from  uterine  cavity  and  the 
organ  stimulated  to  contract  by  manipulation.  Recently  the 
uterine  cavity  has  been  tamponed  with  iodoform  gauze,  while 
the  deep  sutures  are  being  put  in,  the  gauze  being  removed 
before  they  are  Ued,  or,  oefore  tying  the  sutures,  a  second 
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gauze  tampon  replaces  the  first  temporary  one,  and  is  allowed 
to  remain,  with  one  end  of  it  projecting  through  the  cervix 
into  the  vagina,  through  which  it  can  he  withdrawn  in  a  day 
or  two.  It  serves  for  drainage  and  promotes  contraction. 
The  uterine  incision  is  nest  closed  by  the  carbolized  silk  (not 
catgut)  sutures.  The  method  of  suturing  the  uterus  is  rrwst 
important.  First:  deep  sutures  (of  the  larger  sized  silk),  one 
inch  apart,  the  needle  to  enter  half  an  inch  from  the  edge  of 
the  incision,  penetrate  down  to,  but  not  through,  the  mucous 
membrane,  and  come  out  half  an  inch  &om  the  opposite  e<%e 
of  the  incision.  Five,  six,  or  even  more,  of  these  may  be 
required.     (See  Fig.  149.) 

Second:  superjmal  sutures  {of  finer  silk),  half  an  inch  (or 
less)  apart,  to  approximate  the  (yid  edges  of  peritoneum,  as  many 
as  necessary  to  secure  complete  approximation.     The  cut  bor- 


BhowlDg  the  Buturea  when  Ued;  peritoneal  larfkcea  being  broaebt 

tnlo  contact  hy  tbe  BUt«rficlal  auturee.    (After  Qa LA GIH.) 

a,  PerltoneuDi ;  b.  uterine  muscle  ;  e,  decldna ;  d,  superflcitil  suture ; 

e,  deep  suture. 

ders  of  the  peritoneum  may  be  stretched  and  turned  in  before 
the  deep  sutures  are  tied.  To  facilitate  this  turning  in,  a  little 
strip  of^  the  anterior  border  of  the  muscular  wall  may  be  cut 
away,  leaving  an  overlapping  ledge  of  peritoneum  to  turn  in  ; 
but  this  takes  time — stretching  is  usually  sulBcient.  (See 
Fig.  150.) 

When  suturing  is  complete  (not  before),  the  constricting 
rubber  tube  is  removed ;  any  bleeding  points  in  the  uterine 
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incision  should  receive  additional  sutures.  The  abdominal 
cavity  is  next  washed  out  with  warm  water,  100°  F.  (previ- 
ously boiled),  all  fluid  subsequently  removed  from  Douglases 
fossa  by  sponges  held  in  long  sponge-holders.  The  abdominal 
incision  is  then  closed  by  deep  and  superficial  silk  sutures,  and 
the  operation  is  complete.  Dust  the  line  of  incision  with  iodo- 
form, apply  successively  iodoform  gauze,  antiseptic  cotton,  and 
a  wide  flannel  bandage.  The  dressing  may  remain  untouched 
several  days.  The  aAer-treatment  is  the  same  as  that  for  any 
abdominal  section.  To  control  vomiting  after  the  ether  is  im- 
portant ;  give  morphia  hypodermically,  or  teaspponful  doses  of 
champagne,  or  black  coffee,  or  brandy  and  cracked  ice.  Liquid 
food  K)r  several  days,  and  a  saline  laxative  on  the  third  or  fourth 
if  required.     Urine  to  be  drawn  by  catheter  every  six  hours. 

Suture  the  uterine  incision  in  all  cases ;  formerly  this  was 
optional,  and  many  deaths  resulted  from  leaving  the  cut  un- 
sutured. 

Getting  the  womb  outside  the  abdomen  before  incising  it  is 
better  than  cutting  it  in  situ.  After  it  is  out,  three  or  four 
sutures  may  be  put  in  the  upper  end  of  the  abdominal  in- 
cision (to  keep  back  intestine,  etc.),  and  a  folded,  hot,  wet, 
antiseptic  towel  placed  behind  the  womb  to  support  it  and 
keep  back  the  bowels  before  beginning  the  uterine  incision. 

PoRRo's  Operation  (formerly  "Gastro-hysterectomy  "  and 
"  Laparo-hysterectomy,"  also  "  Ovaro-hysterectomy ; "  now 
"  Ccelio-hysterectomy  "). — It  is  Csesarean  section  with  excision 
of  the  womb,  ovaries,  and  Fallopian  tubes.  In  Porro's  orig- 
inal operation  the  uterus  was  incised  and  the  child  extracted 
while  the  womb  remained  in  the  abdomen,  the  organ  was  then 
brought  out  through  the  abdominal  incision  and  amputated, 
as  described  below.  In  Miiller's  modification  of  Porro's  opera- 
tion the  uterus  is  brought  out  of  the  long  abdominal  incision 
before  being  cut,  as  just  described  under  Csesarean  Section. 
The  combined  methods  constitute  the  "Porro-MUller  Opera- 
tion,'' 

The  preparations  for  the  operation  are  the  same  as  already 
described  for  Csesarean  section. 

The  cases  in  which  it  is  performed  are  as  follows :  1.  Osteo- 
makuda :  apart  from  the  pelvic  deformity  resulting  from  this 
disease,  which  may  require  abdominal  section,  the  removal  of 
the  ovaries  and  uterus  arrests  the  disease  of  the  bones,  which  a 
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Csesarean  section  does  not.  2.  Cases  of  Csesarean  section  in 
which  there  is  complete  inertia  of  the  vterus,  the  organ  failing 
to  retract,  and  thus  endangering  death  from  hemorrhage. 
3.  Morbid  growths  of  the  uterus  (fibroid  or  fibro-myomatous 
tumors)  coexisting  with  pregnancy.  4.  When  the  uterine 
cavity  is  in  a  condition  of  septic  infection,  or  when  the  walls 
of  the  organ  have  been  so  far  injured  or  inflamed  as  to  render 
it  safer  to  remove  than  leave  it.  5.  In  cases  of  complete  rup- 
ture of  the  uterus  and  escape  of  the  child  into  the  abdomen. 
6.  In  cicatricial  narrowing  of  parturient  canal  which  would 
obstruct  lochial  discharge.  7.  It  has  been  advised  as  being 
easier  to  an  unskilled  surgeon  than  the  carefiil  suturing  of 
the  womb  required  in  Csesarean  section.  (?) 

Operation, — The  proceeding  is  practically  the  same  as  before 
described  for  Csesarean  section  (which  see)  until  extraction  of 
the  child  and  placenta.  When  delivery  is  complete  the  wire 
loop  of  a  Tait's,  Cintrat's,  or  Kceberl^'s  constrictor  is  placed 
around  the  uterus  below  the  rubber  tubing.  The  constricting 
wire  is  tightened  until  the  circulation  is  entirely  arrested,  then 
two  long  thick  needles  (ordinary  knitting-needles  will  do)  are 
passed  through  the  cervix  at  right  angles  to  each  other,  which 
will  serve,  after  amputation,  to  transfix  the  stump  and  keep  it 
outside  the  abdominal  incision.  The  womb  is  then  amputated 
about  three-fourths  of  an  inch  above  the  needles.  The  cervical 
stump  is  either  scorched  with  a  Paquelin  cautery  or  brushed 
over  with  a  solution  of  styptic  iron.  In  case  of  subsequent 
hemorrhage  the  wire  may  be  tightened  by  turning  the  screw 
of  the  constrictor,  which  remains  in  position.  The  stump  is 
fixed  at  the  lower  end  of  the  abdominal  incision,  through 
which  it  projects,  and  where  it  is  neatly  sewed  to  the  abdom- 
inal wall  and  peritoneum  by  sutures.  The  transfixion  needles 
remain  ten  or  twelve  days,  or  until  the  constricted  end  of  the 
stump  separates  and  comes  away.  The  after-treatment  con- 
sists in  keeping  the  stump  clean  and  dressing  it  and  the  ab- 
dominal wound  antiseptically  as  a  matter  of  course.  The 
foregoing  method,  which  keeps  the  wounded  stump  ovidde 
the  abdomen,  is  called  extra-peritoneal.  Some  operators  suture 
the  stump  carefully,  and  having  arrested  all  bleeding,  drop  it 
back  into  the  peritoneal  cavity  (intra-peritoneal  method);  but 
the  extra-peritoneal  treatment  is  the  better  one. 

In  passing  the  constricting  wire  be  careftil  not  to  include  a 
fold  of  the  bladder  in  the  loop  :  by  using  a  sound  in  the  blad- 
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der  to  define  its  junction  with  the  anterior  wall  of  the  uterus, 
this  accident  may  be  avoided. 

In  cases  where  the  cavity  of  the  uterus  is  the  seat  of  septic 
infection  great  care  is  necessary  to  prevent  any  septic  fluids 
entering  the  peritoneal  cavity.  For  this  purpose  a  large  sheet 
of  thin  rubber  (such  as  is  used  by  dentists)  is  perforated  with 
an  opening  sufficiently  large  to  pass  over  the  fundus  and  down 
until  it  encircle  the  cervix  above  the  constricting  tube:  it 
closely  embraces  the  uterus,  and  fluids  run  over  it,  instead  of 
entering  the  abdomen.  In  case  the  rubber  sheet  be  not  attain- 
able, the  abdominal  wall  may  be  held  by  the  assistant  as 
closely  as  possible  to  the  sides  of  the  uterus,  or,  in  addition, 
moist  antiseptic  towels,  previously  wrung  out,  may  be  packed 
on  each  side  of  the  uterus  to  absorb  any  overflowing  fluids. 

The  after-treatment  in  Porro's  operation  is  the  same  as  for 
Csesarean  section. 

CcELiOTOMY  (Laparotomy,  GaMrotomy)  simply  means  cut- 
ting through  the  abdominal  wall  only  and  removing  the  child, 
the  latter  having  already  escaped  from  the  uterus,  wholly  or 
in  part,  through  a  rent,  constituting  rupture  of  the  organ. 
Placenta,  membranes,  and  blood-clots  are  removed  through 
the  wound.  The  torn  edges  of  the  uterine  wound  are  united 
W  antiseptic  silk  sutures,  and  the  case  managed  like  one  of 
Cfsesarean  section.  In  case  the  suturing  fail  to  arrest  hemor- 
rhage, the  womb  may  be  constricted  and  amputated  above  the 
cervix  by  the  Porro  operation.  Laparotomy  is  also  performed 
in  cases  of  extra-uterine  pregnancy,  as  stated  in  the  chapter 
on  that  subject  (Chapter  XI.). 

CcELio-ELYTROTOMY  (Laparo-elytrotomy,  Gastro-elytrotomy. 
— The  chief  purpose  of  this  operation  is  to  deliver  through  an 
abdominal  incision  without  opening  the  peritoneal  cavity  or  in- 
cising the  uterine  wall.  The  woman  is  placed  as  for  Csesarean 
section.  Five  assistants  are  required,  one  on  each  side  of  and 
two  facing  the  operator,  who  stands  on  the  right  of  his  pa- 
tient; another  gives  ether.  The  os  uteri  should  have  been 
previously  dilated,  naturally  or  artificially,  and  the  bowels 
emptied.  One  assistant  (facing  the  surgeon's  left)  draws  the 
uterus  upward  and  to  the  left,  thus  stretching  the  skin  in  the 
right  iliac  region,  where  the  incision  is  made,  one  inch  above 
and  parallel  with  Poupart's  ligament,  extending  from  a  point 
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1 }  inches  above  and  to  the  outside  of  the  spine  of  the  pubes, 
to  an  inch  above  the  anterior  superior  spine  of  the  ilium.  The 
abdominal  muscles  are  cut,  layer  by  layer,  and  the  fascia 
transversalis  hooked  up  and  carefiilly  incised  on  a  Key's 
hernia  director,  to  avoid  wounding  peritoneum.  Branches 
of  superficial  epigastric  artery  may  require  holding-forceps. 
With  the  finger-ends  the  peritoneum  is  carefiilly  separated 
from  the  transversalis  and  iliac  fascise  until  the  vaginal  wall 
is  reached.  The  assistant  at  the  operator's  left  holds  back 
peritoneum  and  intestine  with  a  fine,  warm  napkin ;  another 
one  draws  the  body  of  the  uterus  upward  and  to  the  left,  in 
order  to  expose  vaginal  wall  on  the  right  side ;  a  third  intro- 
duces female  catheter  into  bladder,  holding  it  "  in  the  known 
direction  of  the  boundary  line  between  the  bladder  and  va- 
gina," below  the  ureter,  on  the  side  where  the  operation  is 
being  performed.  A  blunt  wooden  or  ivory  rod,  resembling 
obturator  of  cylindrical  speculum,  is  passed  into  vulva  and 
vagina,  by  which  the  vaginal  wall  is  lifted  and  made  to  pro- 
trude at  the  site  of  the  incision.  With  a  thermo-cautery  or 
galvano-caustic  knife  (the  surrounding*  parts  being  protected 
by  wet  compresses),  the  vaginal  wall  is  cut  over  the  project- 
ing rod,  parallel  with  the  ilio-pectineal  line,  and  as  far  below 
the  uterus  as  practicable,  to  avoid  injuring  ureter ,  Douglas's 
sac,  and  uterine  arteries.  The  short  incision  thus  made  is 
extended  by  tearing  with  the  index  finger-ends  toward  the 
sacral  promontory  and  pubic  symphysis,  avoiding,  in  the 
latter  direction,  injury  to  bladder  and  urethra.  The  catheter 
is  then  withdrawn,  the  membranes  (if  still  intact)  ruptured, 
the  ftmdus  uteri  tilted  to  the  opposite  side,  and  the  os  drawn 
by  a  finger  toward  the  wound,  through  which  the  child  is 
then  extracted  or  delivered  by  forceps  or  version,  as  the  pre- 
sentation may  require.  The  placenta  is  delivered  by  "ex- 
pression" through  the  incision.  The  wound  is  cleansed  by 
carbolized  warm  water — some  of  which  must  be  injected  per 
vaginam — and  the  edges  of  the  abdominal  incision  are  united 
by  interrupted  sutures,  and  the  abdomen  covered  with  anti- 
septic dressing.  The  bladder  should  be  tested  for  fistulse  by 
injecting  warm  milk.  If  any  are  discovered  they  should  be 
sewed  up  with  catgut  ligatures,  which  may  remain.  A  specu- 
lum, placed  in  the  wound,  may  be  necessary  to  secure  bleed- 
ing vessels  during  the  operation,  and,  failing  in  this,  the 
vagina  as  well  as  the  womb  may  be  tamponed  with  pledgets 
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of  iodoform  gauze.  This  operation  is  very  difficult  and  re- 
quires more  than  ordinary  skill.  It  is  now  seldom  performed, 
and,  since  by  improved  methods  of  modern  practice,  opening 
the  peritoneum  is  no  longer  the  dangerous  proceeding  it  used 
to  be,  there  would  seem  to  be  little  necessity  for  so  complicated 
and  dangerous  an  operation. 


CHAPTEK    XXI. 


MUTILATING  OPERATIONS   UPON   THE   CHILD. 

The  object  of  these  operations  is  to  reduce  the  size  of  the 
child,  or  divide  it  in  pieces,  so  that  delivery — otherwise  im- 
practicable— may  be  accomplished.  Operating  upon  the  head 
is  called  "  craniotomy,"  upon  the  body  "  embryotomy."  Since 
the  term  "  embryotomy  "  literally  means  cutting  the  embryo, 
it  is  sometimes  loosely  used  synonymously  with  "craniotomy." 

The  conditions  requiring  mutilation  are  chiefly  malpro- 
portion  between  the  size  of  the  child  and  pelvis,  or  other 
mechanical  obstacles  to  delivery,  such  as  impacted  shoulder 
presentation ;  arrest  of  mechanism  after  posterior  rotation  of 
chin,  in  face  cases ;  locked  twins,  etc.  When  the  child  is  dead, 
and  delay  in  delivery  endangers  the  mother's  life,  craniotomy 
may  be  done  to  expedite  a  labor  that  might  in  time  end  with- 
out artificial  aid. 

When  the  child  is  alive,  and  sacrificing  it  is  necessary  to  save 
the  mother's  life,  the  choice  between  craniotomy  and  abdom- 
inal section  becomes  a  serious  and  difficult  responsibility.  As 
a  rule,  most  obstetricians  accord  superior  value  to  the  mother's 
life.  In  some  cases  the  necessity  of  a  mutilating  operation 
upon  the  child,  as  well  as  abdominal  section  upon  the. mother, 
may  be  obviated  by  symphyseotomy,  as  already  explained. 
Much  will  depend  upon  the  condition  of  mother  and  child, 
and  the  chances  of  their  survival  after  an  abdominal  opera- 
tion. The  patient  or  her  relatives,  after  the  chances  and  con- 
ditions have  been  fully  explained,  will  sometimes  decide  which 
course  to  pursue.  In  delivery  by  craniotomy  the  several  steps 
of  the  operation  are:   1.  Perforation;  2.  Excerebration ;   3. 
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Cephalotripsy ;    4.    Extraction   (delivery)   of  the  head,   by 
several  different  methods. 

Operation. — The  patient  is  placed  upon  her  back  on  a  table 
of  convenient  height.  Every  antiseptic  precaution  to  be 
rigidly  followed.  Anaesthesia  is  not  necessary,  though  de- 
sirable to  forestall  unpleasant  memories.      The  first  step  is 


Fig.  151. 


Fig.  152. 


Fig.  153. 


Various  forms  of  perforators. 

perforation^  of  the  skull.  For  this  purpose  various  "perfor- 
ators "  ("  pierce-cranes ")  have  been  devised,  most  of  them 
modifications  of  "Smellie's  scissors."  (See  Figs.  151,  152, 
153.) 

The  instrument  consists,  in  brief,  of  a  scissors  with  long 
handles  and  short  blades,  the  terminal  inch  of  the  latter  form- 
ing a  triangle  whose  apex  is  the  point,  and  at  the  base  of 
which  is  an  elevated  margin,  or  projecting  shoulder-stops,  to 
prevent  a  too  deep  penetration.  Unlike  ordinary  scissors,  the 
outside  border  only  of  the  blade  is  sharp.     CareniUy  guarded 

»  The  term  "cephalotomy."  formerly  used  synonymously  with  perforation,  is 
here  omitted,  since  it  has  been  more  recently  applied  to  an  operation  which  con- 
sists in  remoying  the  head  by  segments,  after  dividing  it  from  crown  to  base, 
with  a  forceps-saw. 
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and  guided  by  the  fingers  while  entering  the  vagina  (see 
Fig.  154),  the  point  of  the  blade  is  made  to  penetrate  the 
alcull,  aa  nearly  as  possible  at  right  angles  to  its  surface,  to 
prevent  glancing  off,  until  further  penetration  is  arrested  by 
the  shoulder-stops.    The  handles  are  then  manipulated  bo  as 


to  open  the  blades,  the  outer  edges  of  the  latter  thus  making 
an  incision  in  the  cranium.  After  withdrawing  the  reclosed 
blade-points  from  the  skull — not  from  the  vagina — the  instru- 
ment IS  twisted  one-fourth  of  a  circle  and  again  applied  as 
before  so  as  to  make  a  crucial  iucisiou.     It  is  then  pushed 
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MttrOn'B  trephine 


b  Martin's  trephloe. 


EXCEREBRA  TION.  33 1 

more  deeply  into  the  cranial  cavity  and  turned  about  in  all 
directions  to  break  up  the  brain  and  its  membranes,  care  being 
taken,  if  the  child  be  alive,  to  kill  it  at  once,  by  breaking  up 
the  medulla  oblongata.  The  points  to  be  preferred  for  pene- 
tration are,  in  head  presentations,  the  parietal  bone ;  in  fax;e 
cases  the  frontal  bone,  orbits,  or  roof  of  the  mouth ;  and  in 
retained  head  following  breech  presentations,  the  base  of  the 
occiput,  behind  the  ear,  or,  if  the  chin  can  be  pulled  down, 
the  roof  of  the  mouth  as  in  face  cases. 

When  perforating  a  head  that  is  nuyvable  at  the  brim,  it 
should  be  held  steady  by  the  hands  of  an  assistant  making 
external  pressure  over  tne  abdomen ;  or,  if  practicable,  the 
child  may  be  turned  and  perforation  done  on  the  after-coming 
head.  The  operation  is  easier  when  the  os  and  cervix  uteri 
are  fully  dilated,  but  may  be  done  when  dilatation  is  incom- 
plete, this  process  being  afterward  expedited  by  Barnes's 
water-bags. 

Besides  the  scissors,  perforators  have  been  constructed  on 
the  principle  of  the  trephine.  (See  Figs.  155  and  156.)  A 
round  hole  is  cut  in  the  cranium,  through  which  the  brain  may 
come  out,  but  the  scissors  are  best  when  it  is  desired  to  break 
up  the  bones  afterward ;  or  the  more  modem  perforator  of 
Tamier  may  be  used,  especially  when  the  head  is  movable 
above  the  pelvic  brim,  and  the  scissors  are  liable  to  slip  off 
from  it.    (See  Fig.  157.) 

Fig.  157. 


Tamier's  perforator. 


Contraction  of  the  uterus,  together  with  resistance  of  the 
pelvic  walls,  after  perforation,  may  cause  the  brain  to  ooze  out 
and  sufficiently  reduce  the  size  of  the  head  to  admit  of  its 
passage  through  the  pelvis  ;  generally,  however,  further  arti- 
ficial aid  is  necessary. 

ExcEREBRATiON  (Decerebration)  is  the  next  step  after 
perforation.  It  means  removal  of  the  brain.  This  is  done  by 
a  scoop  or  spoon  passed  in  through  the  opening,  or  a  strong 
stream  of  sterilized  water,  or  preferably  a  warm  1  to  5000 
bichloride  solution,  may  be  injected  with  an  ordinary  David- 
son's syringe  and  the  cerebral  mass  washed  out. 
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When  collapse  of  the  head  after  these  measures  is  still  not 
sufficient  for  delivery,  we  proceed  to  extract  it  artificially. 
The  several  instruments  used  for  this  purpose  are  forceps,  the 
cephalotribe,  the  cranioclast,  crotchet,  the  blunt^hook. 


Forc^  as  an  extractor  after  perforation  may  be  used  when 
there  is  only  moderate  resistance  to  be  overcome.  In  bad 
caaea  of  obstruction  they  are  apt  to  slip,  nor  do  they  exert 
sufficient  compresaiou  to  flatten  the  skull,  and  hence  are  sel- 
dom advisable. 
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Cephalotripsy  consists  in  crushing  the  skull  with  the  ceph- 
alotribe,  an  instrument  composed  of  two  thick,  narrow,  solid 
blades,  which  are  applied  singly  (like  forceps),  and  after  being 
locked  are  made  to  approach  each  other  by  means  of  a  screw 
running  transversely  through  the  handles,  so  that  powerful 
compression  is  made  upon  the  skull,  and  its  bones  crushed ; 
or,  without  crushing,  the  instrument  may  simply  be  used  for 
compression  and  traction  after  perforation.     (See  Fig.  158.) 

The  field  for  the  use  of  this  instrument  as  an  extractor  is 
limited.  As  a  rule,  it  cannot  be  safely  employed  without 
inflicting  serious  injury  to  the  mother,  when  the  conjugate 
diameter  measures  less  than  two  and  three-quarter  inches. 

It  may  be  used  to  compress  the  skull  before  it  becomes  fixed 
at  the  brim,  and,  as  the  instrument  here  seizes  the  head 
obliquely,  the  consequent  bulging  of  the  cranium  in  the  oppo- 
site direction  takes  place  in  the  other  oblique  diameter,  where 
there  is  usually  more  space. 

If  employed  below  the  brim,  the  instrument  is  applied  to 
the  transverse  diameter,  and  here  compression  causes  bulging 
of  the  head  in  the  antero-posterior  direction — just  where  there 
is  usually  less  room  than  anywhere  else.  Hence,  afi;er  com- 
pression, the  head  should  be  rotated  into  an  oblique  diameter 
before  traction  is  attempted. 

The  cephalotribe  is  sometimes  useful  in  extracting  the  after- 
coming  head  where  pelvic  contraction  is  not  great. 

The  Cranioclast, — This  is  unquestionably  the  best  instrument 
for  extraction  of  the  perforated  head  in  cases  of  narrow  pelvis. 
It  consists  of  a  strong,  solid  pair  of  forceps  (Figs.  159  and  160) 
with  small,  duck-bill-shaped  blades,  serrated  on  their  opposing 
surfaces.  One  blade  goes  inmde  the  skull  (through  the  per- 
foration previously  made),  the  other  outside ,  but  underneath 
the  scalp.  They  are  introduced  separately  and  lock  like 
forceps.  When  applied,  the  inside  olade,  which  is  smaller 
than  the  other  and  has  no  fenestra,  apposes  its  convex  serrated 
surface  against  the  concavity  of  the  cranium,  while  the  outside 
one — larger  and  having  a  fenestra  against  which  the  other 
may  press — rests  its  concave  serrated  surface  upon  the  convex 
exterior  of  the  skull.  When  the  handles  are  brought  together 
afl;er  locking,  the  blades  grasp  the  skull  firmly,  never  slip,  and 
occupy  hardly  any  space,  since  one  is  inside  the  emptied  cra- 
nium and  the  other  imbedded  in  the  soft  tissues  of  the  scalp. 
Laceration  of  the  maternal  soft  parts  is  avoided,  and  should 
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the  piece  of  skull  grasped  by  the  instrument  break  oS,  it  is 
easy  to  take  a  fresh  hold  by  changing  the  position  of  the 
blades.     Thus  the  perforated  skull  in  its  entirety  is  extracted. 


Should  the  pelvis  be  too  email  to  render  this  extraction  pos- 
sible, the  cranioclast  may  be  used  to  break  off  pieces  of  bone 
and  deliver  in  fragments.  When  the  whole  vault  of  the  cra- 
nium has  been  brought  away,  bit  by  bit,  the  larger  fenes- 
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trated  blade  of  the  cranioclast  may  be  placed  in  the  mouth  or 
under  the  chin,  and  the  smaller  blade  inside  the  base  of  the 


&outal  bones ;  the  intervening  titeues  are  then  compressed  by 
turning  the  screw  in  the  handles  of  the  instrument,  and  the 


Str^ht  cnmtotomy  Ibrcepe. 

remains  of  the  head  turned  round  so  as  to  bring  the  flattened 
base  of  the  skull  into  the  transverse  diameter  of  the  pelvis. 
The  thickness  of  tissues  between  the  chin  and  orbital  plates. 
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thus  grasped,  does  not  exceed  two  inches,  and  can  hence  be 
drawn  through  a  flattened  pelvis  but  slightly  exceeding  that 
measurement  antero-posteriorly. 

Fig.  164. 


Curved  craniotomy  forceps. 

Again,  when  the  cranial  vault  has  been  removed,  by  the 
cranioclast,  etc.,  extraction  of  the  remaining  base  of  the  skull, 
which  is  too  solid  to  be  broken  up,  may  be  facilitated  by 
inserting  a  blunt  hook  in  the  orbit,  or  getting  a  firm  hold 
on  the  forehead  with  craniotomy  forceps,  and  then,  by  making 
downward  and  backward  traction,  bringing  down  the  face. 
The  symphysis  of  the  lower  jaw  is  next  divided,  and  the  two 
halves  of  the  bone  pushed  aside  or  removed,  when  the  remain- 
ing portion  of  the  face,  from  the  alveolar  border  of  the  upper 
jaw  to  the  root  of  the  nose — only  measuring  IJ  inches — 
may  be  made  to  enter  the  pelvis,  and  the  base  of  the  skull 
extracted. 

In  taking  away  the  skull  piecemeal,  smaller  instruments  of 
various  shapes  and  sizes — the  craniotomy  forceps  (Figs.  161 
and  162)  may  be  employed. 

These  differ  from  the  cranioclast  in  being  smaller,  and  in 
having  their  blades  permanently  joined  at  the  lock,  like  ordi- 
nary tooth  forceps.  The  inner  surface  of  the  blades  are 
serrated ;  some  are  straight,  others  bent  at  right  angles  (Figs. 
163  and  164).  They  are  used  to  grasp,  twist  off)  and  extract 
pieces  of  bone,  the  point  of  one  blade  going  into  the  skull, 
that  of  the  other  outside  of  it,  but  under  the  scalp,  this  last 
having  been  previously  loosened  from  its  attachment  to  the 
bones. 

In  all  these  operations  the  greatest  care  is  necessary  to 
avoid  lacerating  the  soft  parts  while  withdrawing  sharp  bony 
fragments.  The  vaginal  wall  must  be  pushed  aside  oy  the 
fingers,  or,  better,  a  large  cylindrical,  or  a  Sims's  speculum 
used,  and  the  operation  conducted  under  the  guidance  of  sight 
instead  of  touch. 

The  crotchet  (Figs.  165  and  166)  is  a  steel  rod,  the  end  of 
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which,  flattened  into  a  sharp  triangular  point,  is  bent  round, 
at  an  acute  angle,  to  form  a  hook.  It  is  passed  into  the 
cranium  through  the  foramen  magnum,  or  through  a  perfora- 
tion made  in  some  solid  part  of  the  base  of  the  skull,  and  its 

Fig.  165. 


Crotchet. 
Fig.  166. 


c »— = — 5 

Crotchet. 

point  made  to  penetrate  the  bone  from  within  outward,  so  as 
to  gfet  a  hold  by  which  traction  can  be  made.  A  finger-end 
is  placed  outside,  opposite  the  point  of  the  hook,  to  prevent 
laceration  in  case  the  instrument  slip  or  tear  out.  The 
"  guard-crotchet "  has  a  second  solid  blade  (attached  to  the 
other  by  a  "  lock  "),  the  end  of  which  takes  the  place  of  the 
finger  in  fitting  over  the  hook  to  prevent  injury.  How  ever 
constructed,  the  crotchet  is  a  formidable  contrivance,  and 
since  fearful  laceration  will  often  occur,  despite  all  "  guards  " 
and  care,  is  now  seldom  used. 

While  the  base  of  the  skull  is  too  solid  to  be  broken  up  with 
the  instruments  thus  far  mentioned,  others  have  been  devised 
specially  for  this  purpose,  notably  the  "basilyst"  of  Prof. 
Simpson  and  Tarnier's  "  basiotribe."  The  operation  is  called 
*'  basiotripsy." 

Fig.  167. 


Simpson's  BasUyst. 

Simpson's  instrument  (see  Fig.  167)  consists  of  a  rod  whose 
distal  end  terminates  in  a  conical  screw  ;  this  rod  as  well  as  the 
screw  are  split  longitudinally,  and  so  arranged  that  the  two 

15 
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The  Bcrew  is  passed  into  the  skull — through  the  opening  pre- 


ImpBOa'a  Basllyst  when  &pp1ted. 


Titrnler's  Butotribe. 
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viously  ma<)e  by  perforation — until  it  come  in  contact  with  the 
base,  which,  by  a  boring  motion,  it  is  made  to  penetrate  until 
the  instrument  is  well  fixed,  when,  by  pressing  the  two  parts 
of  the  handle  together,  the  two  halves  of  the  screw  separate 
(see  Fig.  168)  and  break  up  the  bone. 


Application  of  Taroler'n  Baslotrlbe. 


Tamier's  "basiotribe"  (see  Fig.  Ifi9)  is  composed  of  three 
pieces,  viz.,  two  strong  blades  and  a  central  shaft.  The  cen- 
tral shaft,  at  its  distal  end,  terminates  In  a  hollow  cone  of  four 
bars,  the  ai)es  of  which  is  a  screw.     In  using  the  instrument. 
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the  central  bar,  by  itself,  ia  bored  into  the  dome  of  the  akull 
(perforation),  then  pushed  on  through  the  brain,  until  the 
screw  come  in  contact  with  the  base  and  penetrate  it.  The  two 
blades  (one  long  and  one  short)  are  then  introduced,  oueoneach 


Bo^trlpay  ttccompllBbed. 

side  of  the  head,  aa  shown  in  Fig.  170  (p.  339)  and  crusiiing 
of  the  skull  produced  by  turning  the  compression  screw  passing 
through  the  handles.    The  instrument  is  really  a  ccphalotribe, 
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with  the  addition  of  a  third  blade  or  shaft  for  breaking  up 
the  base  of  the  skull.  The  shaft  is  provided  with  a  button 
pivot,  by  which  it  is  locked  securely  to  the  other  blades 
when  applied.  After  using  the  device  successftilly  the  skull 
will  be  crushed  and  reduced  in  size,  as  shown  in  Fig.  171 
(page  340  \  the  outline  sketch  representing  the  shape  of  the 
compressed  cranium. 

Generally  speaking,  a  pelvis  sufficiently  large  to  allow  ex- 
traction of  the  head  by  craniotomy  will  permit  the  body  to 
pass  without  mutilation.  It  may  be  necessary,  however,  to 
pull  on  the  neck  until  a  blunt-hook  can  be  passed  into  the 
axilla,  by  which  the  shoulders — first  one,  then  the  other — 
may  be  drawn  out. 

Exceptionally  it  may  be  required  to  perform  embryotomy. 

Embryotomy. — This  embraces  two  operations,  viz. :  evis- 
ceration and  decapitation. 

Evisceration  (Exvisceration,  Exenteration)  means 
opening  the  thoracic  and  abdominal  cavities  (one  or  both), 
and  taking  out  their  viscera. 

It  may,  though  very  rarely  (as  just  explained),  be  necessary 
in  extracting  the  body  after  craniotomy,  or  when  there  is  some 
abnormal  enlargement,  or  monstrosity,  on  the  part  of  the  child. 
It  is  resorted  to  more  frequently  in  impacted  transverse  pre- 
sentation, arrested  "  spontaneous  evolution,"  etc. 

Operation, — The  thorax  is  penetrated  near  the  axilla  by 
curved  scissors  or  the  pierce-crane,  and  the  thoracic  organs 
broken  up  and  removed,  either  by  instruments,  or,  if  practi- 
cable, by  the  fingers.  Through  the  same  opening  the  dia- 
phragm may  be  perforated  and  the  abdominal  viscera  removed. 
The  same  care  is  necessary  as  in  craniotomy  to  avoid  lacerat- 
ing the  vagina  with  splinters  of  bone. 

When  evisceration  is  performed  subsequent  to  craniotomy, 
the  body  may  be  afterward  drawn  out  by  a  blunt  hook  in  the 
axilla,  as  above  directed. 

In  impacted  transverse  presentations  the  eviscerated  body 
may  be  delivered  in  one  of  th^ee  ways,  viz. :  1,  by  traction  on 
the  arm  and  shoulder ;  2,  by  passing  a  blunt  hook  to  the  groin 
and  pulling  down  the  breech  ;  3,  by  grasping  the  feet  and  de- 
li vermg  by  podalic  version.  Which  mode  is  to  be  selected 
must  be  left  to  the  judgment  of  the  obstetrician,  much  de- 
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pending  upon  the  position  of  the  child,  its  size,  and  the  shape 
and  dimensions  of  the  pelvis. 

Decapitation — separating  the  head  from  the  body — is  re- 
quired in  impacted  shoulder  presentations,  or  arrested  *'  spon- 
taneous evolution,"  when  the  child  is  jammed  tight  in  the 
pelvis  and  cannot  be  moved  up  or  down. 

Pig.  172. 


Decapitation. 

Operation, — Get  down  an  arm  for  traction,  pass  a  blunt 
hook  round  the  neck,  and  while  it  is  held  as  low  down  as 
possible,  nibble  through  the  vertebrae  and  soft  parts  with  a 
blunt-pointed  pair  of  scissors.  Cut  everything,  so  that  the 
hook  or  finger  may  be  passed  through  the  incision  to  ascertain 
that  the  head  and  body  are  completely  separated. 

Another  device  is  that  of  a  blunt  hook,  whose  inner  concave 
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surface  is  made  sharp.  It  is  introduced  while  lying  flat,  as 
shown  by  the  dotted  lines  in  Fig.  172,  page  342,  until  its  end 
is  far  enough  up  to  be  turned  over  the  neck.  The  hook  having 
been  passed  over  the  neck,  the  latter  is  separated  by  rocking 
the  handle  of  the  instrument  up  and  down  while  traction  is 
made.  Keep  a  finger  on  the  end  of  the  hook,  and  reduce  the 
traction  force  when  severance  is  near  completion,  to  prevent 
injury  from  sudden  release  of  the  instrument. 

Other  contrivances  consist  of  chains,  wires,  and  strings 
passed  round  the  neck,  and  through  a  long,  double  canula,  to 
protect  the  vagina,  while,  by  a  sawing  to-and-fro  movement, 
the  neck  is  severed. 

AAer  decapitation,  the  head  is  pushed  up  out  of  the  way 
and  the  body  delivered  first,  by  traction  on  the  arm,  eviscera- 
tion, etc.  The  remaining  head  is  then  extracted  by  forceps, 
or,  if  required,  by  craniotomy.  In  attempting  the  latter  opera- 
tion upon  a  decapitated  head,  extra  care  is  necessary  to  prevent 
slipping  of  the  perforator.  An  assistant  steadies  the  uterus 
by  firm  abdominal  pressure  to  keep  the  head  from  revolving 
while  the  instrument  is  being  used. 

Finally,  in  all  mutilating  operations  upon  the  child  when  it 
is  alive,  the  chances  of  a  successful  cutting  operation  upon  the 
mother  for  its  safe  removal  should  first  receive  consideration. 
In  deciding  which  course  to  adopt,  the  value  of  the  mother's 
life  must  be  allowed  the  pre-eminence. 


CHAPTER    XXII. 


PELVIC    DEFORMITIES. 


A  GENERAL  study  of  pelvic  deformity  is  necessary,  in  order 
that  we  may  learn  to  ascertain,  at  least  approximately — the 
degree  and  kind  of  malformation  existing  in  a  given  case.  A 
knowledge  of  the  degree  of  deformity  indicates  whether  de- 
livery by  the  natural  passages  be  or  be  not  practicable,  and 
determines  the  mode  of  assistance  by  operative  measures.  A 
knowledge  of  the  Hnd  of  malformation,  derived  chiefly  from 
examination  of  specimens  in  museums,  indicates  what  diam- 
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eters  are  most  likely  to  be  altered  in  length,  aiid  what  parls 
of  the  pelvis — brim,  cavity,  or  outlet — are  chiefly  affected, 
thus  determining  necessary  modifications  in  the  mechanisni 
of  labor,  and  indicating  the  time  and  manner  of  rendering 

assistance. 


By  far  the  most  frequent  variety  of  deformity  is  that  in 
whifih  there  is  "hortenmg  of  the  eotij-ugate  (antero-posterior 
diiitiu'ter  of  the  Jmm,  and  while  slight  variations  in  size  and 
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shape  are  almost  endless  in  number,  twelve  distinct  types  may 
be  enumerated,  each  of  which  will  now  be  considered. 

1.  The  Symmetrically  Enlarged  Pelvis  (Pelvis 
jEquabi LITER  Justo-major). — ^Shapc  natural ;    size,  in  all 

directions,  increased.  (See  Fig,  173.)  A  congenital  condi- 
tion. Labor  is  apt  to  be  unnaturally  rapid,  with  consequent 
liability  to  inertia  of  the  uterus  and  post-partal  hemorrhage, 
and  tnere  is  increased  tendency  to  uterine  displacements. 
Treatmeid :  Confine  the  woman  to  the  recumbent  posture  as 
soon  as  labor  b^ins;  rupture  the  membranes  early,  before 
the  OS  is  dilated,  and  enjoin  resistance  to  bearing-down  efforts, 
that  labor  may  be  prolonged.  Extra  care  to  secure  uterine 
contraction  during  tnird  stage  of  labor. 

2.  The  Symmetrically  Contracted  Pelvis  (Pelvis 
^QUABiLiTEK  Justo-minor). — Shape  natural ;  size,  in  all 
directions,  lessened.  (See  Fig.  173.)  A  congenital  variation. 
Labor  difficult  or  impossible,  according  to  degree  of  contrac- 
tion. Occurring  in  dwarfs,  children  may  sometimes  be  born 
without  difficulty. 


3.  The  Juvenile  Pelvis. — Shape  resembles  the  pelvis  of 
infancy  and  childhofx!.     (See  Fig.  174.)     It  is  an  arrest  of 
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development.  Transverse  measurements  relatively  shorter 
than  the  conjugate,  owing  to  narrowness  of  sacrum.  Sides 
of  pelvis  unnaturally  straight ;  pubic  arch  narrow  ;  and  ischia 
too  near  together.  Labor  difficult,  or  impossible  pro  re  nata. 
In  precocious  mothers  time  may  remedy  the  d^ormity. 

4,  The  Masculine  Pelvis. — Sometimes  called  "funnel- 
shaped."  It  is  deep  and  narrow,  resembling  that  of  a  male, 
the  narrowness  increasing  from  above  downward ;  hence  ob- 
struction to  labor,  most  marked  toward  the  outlet.  The  pelvic 
bones  are  thick  and  solid,  a  condition  thought  to  be  produced 
by  laborious  muscular  work  only  suitable  ^r  men. 

5,  The  Pelvis  of  Rickets  (Rachitis)  (see  Fig.  175). — 
Sub-varieties  numerous.     The  typical  rachitic  pelvis  is  the 


Ftat  rocbEtlc  pelvis.    (Mutter  Hiueum,  College  of  Fbjatclaiis,  Pblladelpbls.) 

most  common,  and  hence  moat  important,  of  all  deformities. 
Obstruction  to  labor  chiefly  at  the  brim,  by  shortening  of  con- 
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jugate  dtameter.  Tranaverae  diameter  niay  be  either  long, 
short,  or  normal.  Rickets  occurs  in  early  life.  The  child, 
from  muscular  weakness,  etc.,  feila  to  lealk,  hence  long  con- 
tinuance in  sitting  posture  forces  promontory  of  sacrum 
forward  and  downward  toward  pubic  symphysis.  If  the 
child  do  walk,  counter-pressure  of  thigh  bones  in  acctabula 
forces  in  the  sides  of  the  pelvis,  and  then  transverse  diameter 
is  aUo  shortened.  Cavity  of  the  pelvis  not  generally'  contracted, 
a  sitting  posture  rather  tending  to  squeeze  the  ischial  bones 
apart.  The  outlet  may  be  lessened  by  sharp  inward  curvature 
of  sacral  apex  toward  pubes. 

Exceptionally  the  symphysis  pubis  is  drawn  (by  contraction 
of  recti  muscles?)  toward  the  sacral  promontory,  prwlucing 
so-called  figure-of-8  pelvis  (see  Fig.  176),  and,  rarely,  the 


Rachitic  pelvis,  w[tb  backward  depiessloa  of  sympbrslB  puble. 

sacrum  may   lack  curvature,  thus  lessening  the  size  of  the 
pelvic  eainiy. 

The  rickety  pelvis  is  a  most  prolific  cause  of  difficult  labor. 
The  degree  of  oDstruction  may  require  mutilation  of  the  child, 
or  even  necessitate  cutting  operations  upon  the  mother.  (For 
general  rules  in  selecting  tlie  moile  of  operation,  see  page 
363.) 

6.  The  Malacosteon  Pelvis  (see  Figs.  177  and  178)  re- 
sulting from  osteomalacia — a  uniform  softening  of  the  bones 
occurring  in  aduU  life.  It  mav  come  on  in  women  who  have 
previously  borne  children  without  difficulty.  Its  progress 
being  gradual,  the  patieut  is  able  to  wal/c  about,  hence  pres- 


348  PELVIC  DEFORM  [TIES. 

sure  of  thigh  bones  in  acetabtila  pushes  in  the  aideg  of  the 
pelvis,  shortening  the  tratigverse  diameter.     Anterior  border 


pelTis,  wltb  bcftk-llke  sbapc  nr  luibcs. 
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of  pelvic  brim  has  a  spout-shaped  or  beaked  appearance.  Ex- 
ceptionally, and  in  very  bad  cases,  the  oblique  and  conjugate 
diametera  may  be  also  contracted.  Osteomalacia  is  about  four 
hundred  times  less  frequent  than  rickets.  Craniotomy  or 
Cieaarean  section  may  be  required  for  delivery.  Sometiniea 
the  softened  bones  yield  and  admit  the  passage  of  the  child 
by  other  methods. 

7.  The  Oblique  Deformity  of  Naegele  (see  Fig,  179). 
— The  aacro-iliac  synchondrosis  of  one  side  is  anehylosed,  the 


Oblique  deformity  of  NaegeU :  disease  on  left  a\Ae. 

corresponding  wing  of  the  sacrum  atrophied,  or  imperfectly 
developed,  so  that  the  acetabulum  of  this  side  approaches  the 
healthy  sacro-iliac  synchondrosis  of  the  other,  shortening  the 
oblique  diameter  between  these  two  points.  The  other  oblique 
diameter,  starting  from  the  diseased  sacro-iliac  synchondrosis, 
is  lengthened,  owing  to  the  symphysis  pubis  and  acetabulum 
of  the  healthy  side  being  forced  out  of  place  towani  the  sound 
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Fio,  190. 


Ttie  Roberts  pel  vie. 
Fio.  181. 
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side  of  the  median  line.   This  variety  of  deformity  is  comparer 
tively  rare, 

8.  The  " Roberts  Pelvis"  (see  Fig.  180).— A  double 
oblique  deformity.  Both  sacro-iliac  synchondroses  anchylosed, 
and  both  wings  of  the  sacrum  absent  or  undeveloped.  The 
brim  is  oblong ;  pelvic  sides  more  or  less  parallel  with  each 
other;  iechia  pressed  toward  each  other,  and  sides  of  pubic 
arch  nearly  parallel.     Transverse  diameter  universally  short- 


ened at  brim,  cavity,  and  outlet.  Obstruction  very  great, 
requiring  Csesarean  section.  It  is  really  the  oblique  deformity 
of  Naegel^  occurring  on  both  sides,  and  is  extremely  rare. 
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9.  The  Sposdylolistiietic  Pelvib  (see  Fig.  1 81,  page  350), 
due  to  forward  and  downward  dLilocation  of  the  lumbar  end 
of  the  spinal  column,  from  ils  proper  place  of  support  on  the 
baae  of  the  sacrum.  It  produces  marked  contraction  of  con- 
jugate diameter  of  the  brim,  and,  owing  to  sacral  promontory 
being  forced  somewhat  backward,  the  apex  of  sacrum  may 
be  tilted  forward,  thua  lea-sening  conjugate  diameter  of  outlet. 
I>egree  of  obstruction  very  great,  iwmetimes  requiring  last 
resorts  in  operating. 

10.  The  Kyphotic  Pelvis  (see  Fig.  182,  page  351),  due  to 
backward  curvature  of  the  spinal  colunm  near  its  lower  end. 
Patient  short  in  stature,  and,  of  course,  "  hump-backed."     The 


sacral  promontory  is  absent  or  drawn  ba«kwar<l  out  of  reach, 

thus  /fiH  jrf /leuiiiji  conjugate  diameter  of  brim,  hnt  conlraHing  ita 
transverse  measurement.  The  apex  of  sacrum  is  tilted  forward, 
and  the  two  Ischia  and  two  sides  of  pubic  arch  ap]»roach  each 
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other,  80  that  all  the  diameters  of  the  outlet  and  some  of  the 
cavity  are  dimtniflhed.  Obstruction  chiefly  at  the  inferior 
strait. 

11.  Deformity  from  Hip  Disease  (see  Fig.  183,  page 

352).- — Coxitis  (inflammation  of  the  hip-joint),  occurring  in 
early  life,  causes  the  patient  to  rest  the  weight  of  the  body  on 
the  healthy  hip,  while  the  lame  one  is  not  UMd.  Consequently 
the  healthy  side  of  the  pelvis  is  gradually  pushed  over  toward 
the  diseaaed  side,  producing  an  oblique  drformity  resembling 
the  oblique  pelvis  of  Naegel4.  The  earlier  in  lite  the  disease 
begins  the  greater  the  deformity.  In  Fig.  183  the  right  aide  is 
the  diseased  one :  the  lejt  half  of  the  pelvis,  having  supported 
the  weight  of  the  body  upon  the  left  acetabulum,  is  pushed 
over  toward  the  ri^ht  side.  Thus  that  side  of  the  pelvis, 
having  the  normal  hip-joint,  is  deformed ;  the  other  one  not  so. 
The  deformity  is  not  vsually  sufficient  to  seriously  obstruct 
labor,  but  may  he  so  exceptionally. 

12.  Deformity  from  Exostosis,  etc' — (See  Fig.  184.) 
Bony  and  osteo-sareomatous  tumors  growing  from  pelvic  bones 


most  often  from  front  of  sacriim — project  into  pelvic  cavity 
and  produce  ohstniction.     B<)ny  projections  also  occur  from 
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callus  reaulting  from  fracture  of  the  bones.  The  ischial  Hpiues 
are  sometimes  too  long,  and  encroach  upon  the  pe)vic  canal. 

Ordinary  Symptoms  of  Pelvic  Deformity  without 

Reference  to  any  Special  Case.— Previous  history  of 
difficult  labors,  and  of  the  diseases  or  accidents  by  which 
pelvic  deformity  ia  produced.  Early  recognition  of  quicken- 
ing by  the  patient  (third  month).  Pendulous  belly.  In- 
creased obliquity  and  mobility  of  the  pregnant  womb.  Greater 
liability  to  malpreaentations  and  to  presentation  and  prolapse 
of  the  funis.      During  labor  tbe  finger  can  be  more  easily 


QreeDbolgb'i  pelTlmeter. 

lips  of  1 

Os  uteri  moval)le  from  side  to  side.  Presenting  part  higb  up, 
or  out  of  reach,  when  brim  contracted.  Pains  intense  without 
proportionate  progress  in  descent  of  presenting  part.  Later, 
"  arrest  of  the  he^  (it  descends  no  further),  or  "  impaction  " 
(when  it  cannot  be  moved,  either  up  or  down).     Caput  succe- 
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daneum  imuaually  large,  its  gradual  swelling  may  be  mistaken 
for  progress  in  descent. 

Additional  Symptoms  in  Special  Cases.— Iu  Eieketi: 
"  bow-legs,"  curved  spine,  and  other  deformities  of  the  skeleton, 
with  history  of  rachitis  in  early  life. 


Bftodeloeqne'g  adUpera.   Tbls  figure  also  sbovvs  Coulouly's  pelvimeter  applied. 

In  osteomala^  (malacosteon)  :  probable  history  of  previous 
labor  without  difficulty,  the  disease  beginning  soon  after  a 
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delivery.  Symptoms  of  osteomalacia  are :  pains  in  bones  of 
pelvis  and  lower  limbs ;  bones  tender  on  pressure,  especially 
over  symphysis  pubis.  They  are  also  pliable,  yielding  to 
manual  pressure  during  labor.  Old-standing  cases  of  hip  dis- 
ease present  previous  history  of  coxalgia.  The  diagnosis  in 
the  above  cases  must  be  confirmed,  and  in  the  other  varieties 
made  out  almost  entirely,  by  measuring  the  pelvis  (Pelvi- 
metry). 

Pelvimetry  may  be  accomplished  both  by  internal  and 
external  measurements.  The  best  pelvimeter  (pelvis-measurer) 
is  the  hand. 

Fig.  187. 


Collyer's  pelyimeter. 

To  measure  conjugate  diameter  of  the  brim,  pass  index 
finger  under  pubic  arch  and  rest  its  point  against  sacral 
promontory.^    (See  Fig.  188).    (It  is  not  possible  to  touch  the 

1  Take  care  not  to  mistake  the  (sometimes  prominent)  Junction  of  first  and 
second  sacral  vertebrio  for  the  real  promontory. 
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promontory  in  a  normal  pelvis.)  With  a  finger-nail  of  the 
other  hand  make  a  mark  on  the  examining  finger  where  it 
touches  the  pul)ic  arch.  Withdraw  the  finger  and  measure 
(with  a  rule)  from  the  mark  to  its  tip.  From  this  measure- 
ment deduct  half  an  inch,  and  the  remaining  length  gives  the 
conjugate  diameter  of  the  brim.    The  half-inch  is  siKitracted 


because  the  length  as  measured  from  the  promontory  to  the 
under  surface  of  the  pubic  symphysis  (the  diagonal  conjugate : 
see  Fig.  4,  page  37),  is  half  an  inch  longer  than  from  the 
protnontoiT  to  the  vpper  surface  of  the  pubic  joint,  the  latt«i- 
being  the  brim  measurement  it  is  desired  to  ascertain.    During 
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this  examination  the  woman  should  lie  on  her  back  with  the 
hips  elevated. 

Another  method  :  Patient  lies  on  her  left  side,  near  the  edge 
of  the  bed.  Etherize,  if  necessary,  to  prevent  pain.  Intro- 
duce entire  hand  into  vagina,  and  dispose  it  flatwise  with  the 
little  finger  toward  symphysis  pubis  and  the  index-finger 
against  sacral  promontory.  Learn  how  many  fingers  can  thus 
be  dmultaneously  introduced  between  the  two  points.      The 

Fig.  189. 


Lumley  Earle's  pelvimeter. 


breadth  of  four  fingers,  in  a  hand  of  average  size,  is  about 
two  and  three-quarters  inches.  The  fingers  introduced  may 
be  afterward  measured  by  a  rule. 

Of  the  numerous  instrumental  pelvimeters  for  internal  use, 
those  of  Dr.  Lumley  Earle  and  Dr.  Greenhalgh  (Fig.  185, 
page  354),  are  probably  the  best ;  but  they  can  scarcely  be 
used  during  labor,  when  most  often  needed,  and  give  no  bet- 
ter results  than  the  hand  under  any  circumstances. 

The  transverse  and  oblique  diameters  of  the  hrim  can  only 
be  roughly  estimated. 

External  Pelvimetry. — The  pelvimeter  of  Baudelocque, 
or  some  modification  of  it,  is  generally  used.  It  is  a  pair  of 
circular  callipers,  a  scale  near  the  hinge  indicating  the  space 
between  the  open  ends  when  applied.  (Fig.  186,  page  355.) 
An  inexpensive  instrument  is  that  of  Collyer.  (See  Fig.  187, 
page  356.) 

To  measure  conjugate  diameter  of  brim,  the  woman  lying 
on  her  side,  place  one  point  of  the  instrument  upon  the  upper 


DIAGNOSIS  OF  THE  KYPHOTIC  PELVIS.         359 

edge  of  pubic  symphysis,  and  the  other  opposite  sacral  pro- 
montory— i,  e.y  over  the  depression,  just  below  spinous  process 
of  last  lumbar  vertebra.  (See  Fig.  186,  page  355.)  Nor- 
mally this  should  measure  7  J  inches.  Deducting  3i  for  thick- 
ness of  bones  and  soft  parts,  leaves  4  inches — ^the  normal 
length  of  the  brim's  conjugate  diameter.  The  degree  of  reduc- 
tion in  this  measurement,  allowing  for  individual  variation 
from  obesity,  etc.,  will  give,  approximately ^  the  amount  of 
pelvic  contraction,  but  a  limited  reliance  only  can  be  placed 
upon  this  method  without  other  corroborative  evidence  of  de- 
formity. 

Two  other  external  measurements  are  also  useful,  viz.,  (1) 
between  the  two  anterior  superior  spinous  processes  of  the  ilia 
(normally  9  J  inches) ;  and  (2)  between  the  most  laterally 
projecting  points  on  the  two  crests  of  the  ilia  (normally  lOi 
inches).  When  both  measurements  are  reduced  it  indicates 
a  uniformly  contracted  pelvis.  When  the  inter-crestal  meas- 
urement is  normal,  or  only  a  little  diminished,  while  the  inter- 
spinous  one  is  increased,  it  indicates  a  pelvis  with  conjugate 
contraction  of  the  brim,  but  otherwise  normal.  When  both 
measurements  are  decidedly  diminished,  while  the  inter-spinous 
one  exceeds  the  inter-crestal,  other  diameters  are  contracted 
beside  the  conjugate. 

Diagnosis  of  the  Oblique  Deformity  of  Naegele. — 
Lameness,  from  inequality  in  the  height  of  the  hips.  If  two 
plumb  lines  be  suspended,  one  from  the  centre  of  the  sacrum, 
the  other  from  the  symphysis  pubis  (the  patient  standing 
erect),  the  pubic  one  will  deviate  toward  the  healthy  side. 
Measuring  from  the  spinous  process  of  the  last  lumbar  vertebra 
to  the  anterior  and  posterior  spinous  processes  of  the  ilia,  will 
show  a  reduction  of  half  an  inch  or  more  on  the  diseased  side. 
Anatomical  features  of  the  deformity,  already  described,  to  be 
ftirther  made  out  by  vaginal  examination. 

Diagnosis  of  the  Kyphotic  Pelvis. — Mensuration  re- 
veals marked  narrowing  of  space  between  tuberosities  of  the 
ischia ;  between  ischial  spinous  processes ;  and  between  sides 
of  pubic  arch.  Space  between  anterior  superior  spinous  pro- 
cesses of  ilia  decidedly  increased.  Absence  of  sacral  promon- 
tory and  other  anatomical  characters  revealed  by  vaginal 
touch.     Humpback  visible  by  inspection. 
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Diagnosis  of  Spondylolisthetic  Pelvis. — Figure  pecu- 
liar ;  thorax  normal ;  abdomen  short  and  sunken  between 
crests  of  ilia,  the  latter  widely  separated.  Aortic  pulsations 
felt  through  posterior  vaginal  wall.  History  of  violent  pains 
in  sacrum  at  puberty  (?)  Vaginal  examination  reveals  dis- 
location at  sacro-lumbar  articulation. 

Diagnosis  of  "  Roberts  Pelvis." — Owing  to  narrowness 
of  sacrum,  the  spaces  between  the  two  iliac  crests,  between 
the  two  iliac  spines,  between  the  two  trochanters,  and  between 
the  two  ischial  tuberosities,  are  all  reduced.  The  two  poste- 
rior superior  iliac  spinous  processes,  especially,  approach  each 
other. 

Diagnosis  of  Masculine  Pelvis. — Mensuration  demon- 
strates diminished  width  between  pubic  rami  and  between 
ischial  tuberosities,  etc.  No  obstruction  of  labor  at  superior 
strait ;  head  arrested  in  pelvic  cavity. 

Dangers  of  Pelvic  Deformity. — Tedious  labor ;  shock ; 
exhaustion,  and  inertia  of  uterus  from  prolonged  contractile 
efforts.  Inflammation,  ulceration,  and  sloughing  of  maternal 
soft  parts  from  contusion  and  prolonged  pressure.  Child's  life 
jeopardized  by  prolapsed  funis ;  by  continued  and  exaggerated 
compression  of  cranium,  especially  against  sacral  promontory. 
Operative  measures  for  delivery  may  necessitate  destruction 
of  infant. 

Modifications  in  Mechanism  of  Labor  when  Conju- 
gate Diameter  of  Brim  only  is  Contracted. — Flexion 
is  imperfect.  The  occipito-frontal  diameter  of  head  occupies 
transverse  of  pelvic  brim.  The  bi-parietal  diameter  is  tilted  so 
that  one  end  is  lower  than  the  other,*  hence  the  anterior  pari- 
etal boss  presents  near  the  pubes,  while  the  posterior  one  is 
tilted  backward  and  upward  toward  posterior  shoulder  which 
carries  the  sagittal  suture  toward  the  sacral  promontory.  (See 
Fig.  190.)  Thus  anterior  end  of  biparietal  diameter  is  per- 
mitted to  descend  before  posterior  one ;  there  is  not  space  for 
both  to  enter  simultaneously.     The  somewhat  wedge-shaped 

1  This  lateral  tilting  of  the  head  is  sometimes  spoken  of  as  the  "obliquity  qf 
NaegeU;  it  is  quite  separate  from,  and  has  nothing  to  do  with,  the  oblique  de- 
formity of  the  pelvis  described  by  NaegeU. 
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sides  of  head  impinging  against  promoDtory  and  pubes,  now 
cause  occiput  to  slip,  laterally,  toward  tliat  ilium  to  which  it 


Ueftd  pOBSliiE  througli  Inlet  In  fiat  pelvis,    (Aflar  Pabvin.) 


points,  thus  bringing  the  narrower  bitemporal  diameter  (3!^ 
inches)  to  occupy  the  contracted  conjugate  in  place  of  the 
wider  biparietal  one.     As  descent  tlius  proceeds,  the  forehead 


Harked  fleiioD  of  bead  enuring  a  geDerally  contracted  pelvfa.    (Atler  Pakvin.) 

and  larger  fontanelle  are  lower  tlian  occiput  and  small  one ; 
but,  later,  flexion  occurs,  which  brings  occiput  down  on  one 
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side  of  pelvis,  while  forehead  rises  up  on  the  other.  In  this 
way  the  brim  is  passed,  when,  the  chief  difficulty  being  over, 
occiput  rotates  to  pubes,  and  labor  is  completed  in  the  usual 
manner. 

Modifications  in  Mechanism  of  Labor  when  Pelvis 
IS  Uniformly  Contracted. — ^The  head  may  enter  in  any 
pelvic  diameter,  though  usually  in  the  oblique.  Flexion  is 
unusually  complete,  so  that  occipital  pole  of  occipito-mental 
diameter  points  almost  vertically  down  at  right  angles  to 
plane  of  superior  strait.  (See  Fig.  191.)  The  "obliquity  of 
Naegel6  "  is  very  slight  or  abselit.  Both  parietal  bosses  enter 
at  same  time.  Small  fontanelle  found  near  centre  of  pelvis. 
Should  transverse  narrowing  continue  toward  outlet,  the  ex- 
treme flexion  continues,  with  liability  to  impaction  and  arrest ; 
but  if  the  pelvis  widen  below  the  brim,  the  exaggerated  flex- 
ion lessens,  and  the  occipital  pole  of  the  head  leaves  its  central 
position,  and  rotates,  in  the  more  favorable  cases,  toward  the 
pubes,  when  delivery  follows  in  the  usual  way. 

Modifications  in  Mechanism  of  Labor  when  Pelvis 
IS  "Generally  Contracted"  with  Antero-posterior 
Flattening. — In  this  case  we  have  the  "  Naegel^  obliquity '' 
of  flattened  pelvis,  joined  with  the  exaggerated  flexion  of 
justo- minor  cases.  The  occipi to-frontal  diameter  of  the  head 
usually  occupies  the  transverse  diameter  of  the  pelvis.  If  de- 
livery be  possible,  strong  flexion  causes  the  occiput  to  descend 
first. 

Defects  in  Mechanism  requiring  Rectification. — In 
pelves  with  very  narrow  conjugate  and  high  promontory, 
especially,  but  sometimes  in  others  that  are  less  so,  the  "  ob- 
liquity of  Naegel^"  is  overdone.  The  posterior  parietal  bone 
is  Dent  too  strongly  toward  posterior  shoulder,  so  that  sagittal 
suture  may  be  even  above  sacral  promontory,  and  the  ear  be 
felt  just  behind  pubic  symphysis.  In  flattened  pelves  with 
transverse  shortening,  the  obliquity  may  be  the  other  way : 
the  posterior  parietal  bone  presenting,  the  sagittal  suture  being 
toward  or  even  above  pubes,  while  an  ear  is  felt  near  promon- 
toiy.  Again,  tlie  proper  deficiency  of  flexion  in  the  early 
stage  of  labor  in  flattened  pelves  may  be  overdone,  thus  lead- 
ing to  brow  or  face  presentation,  and  in  which  anterior  rota- 
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tion  (respectively)  of  forehead  or  chin  will  be  impossible 
later  on. 

During  breech  deliveries,  in  contracted  pelves,  the  arms 
may  be  displaced  to  the  sides  of  the  head,  and  this  last  may 
be  unfortunately  extended  by  the  chin  catching  against  the 
pelvic  brim.  In  marked  transverse  shortening,  extension  of 
the  chin  in  breech  cases  makes  delivery  impossible  without 
perforation. 

Methods  of  Assisting  Delivery  in  Pelvic  Deformity. 
— Excluding,  for  the  present,  the  induction  of  labor  before 
full  term  (to  be  considered  in  the  next  chapter),  the  resources 
of  the  obstetrician  in  pelvic  deformity  are :  Forceps,  version, 
craniotomy,  Caesarean  section  (or  one  of  its  allied  abdominal 
operations),  and  symphyseotomy. 

The  definition  of  precise  rules  for  deciding  which  of  these 
procedures  must  be  selected  in  a  given  case  is  a  quite  impos- 
sible undertaking.  Of  the  many  points  to  be  considered,  one 
of  the  most  important  is  the  degree  of  shortening  in  the  con- 
jugate diameter  of  the  superior  strait.  In  so  far  as  this  is 
concerned,  it  may  be  stated  as  a  general  rule,  which,  however, 
must  be  accorded  sufficient  elasticity  to  allow  of  its  conform- 
ing to  other  elements  of  importance  hereafter  noted,  that 

When  conjugate  diameter  of        The  proper  mode  of  delivery 
brim  measures —  at  term  is 

Between  4  and  3  J  inches.  By  forceps. 

Between  3  i  and  2 1     "  By  version. 

Between  31  and  2i     "  By  symphyseotomy  mith  for- 

ceps or  version,  if  these  two 
last-named  operations  fail 
without  it. 

Between  2f  and  1 1     "  By  abdominal  section,  or,  if 

child  be  dead,  by  crani- 
otomy. Symphyseotomy 
with  craniotomy  as  we  ap- 
proach the  smaller  figures. 

Below  1  f  inches  By  abdominal  section,  not  by 

craniotomy,  nor  by  sym- 
physeotomy. 

As  before  stated,  and  as  a  matter  of  course,  selection  of  the 
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method  of  delivery  must  not  depend  solely  upon  the  length 
of  the  conjugate  diameter.  Since  we  cannot,  during  labor, 
measure  the  pelvis  exactly,  and  still  less  the  child's  head,  the 
impossibility  of  mathematical  rules  for  practice  is  painfiiUy 
evident. 

Furthermore,  no  two  sets  of  cases  are  exactly  alike,  and  the 
experience  of  no  two  practitioners  exactly  similar,  hence  hardly 
any  two  authorities  exactly  agree  with  regard  to  the  pelvic 
measurements  determining  the  kind  of  operation  to  be  em- 
ployed. In  cases  with  the  larger  figures  above  mentioned,  the 
operation  called  for  will  be  comparatively  easy ;  with  the 
smaller  measurements,  more  difllcult. 

Among  the  host  of  other  considerations  upon  which  our 
selection  must,  in  part,  depend,  may  be  mentioned :  1.  The 
kind  of  contraction :  whether  (a)  simple  antero-posterior  flat- 
tening, or  (b)  general  contraction,  or  (c)  both  of  these  com- 
bined. 2.  The  site  of  contraction :  whether  at  brim,  cavity, 
or  outlet.  3.  The  estimated  size  of  the  head  and  its  degree 
of  ossification.  4.  Whether  or  not  it  be  "arrested,"  or  "im- 
pacted" (and  at  what  point  in  the  pelvis),  or  have  passed 
through  the  os  uteri.  5.  The  amount  of  dilatation  of  the  os, 
and  the  state  of  the  membranes.  6.  Retraction  of  uterus 
above  the  head  with  consequent  vertical  tension  of  vaginal 
wall.  7.  Is  the  child  dead  or  alive,  and,  if  the  latter,  will 
its  life  be  jeopardized  or  lost  by  the  proposed  operation? 
8.  History  of  former  labors  (if  any)  and  results  of  methods 
then  employed.  9.  The  number  of  previous  deliveries,  as  indi- 
cating present  labor-power.  10.  Imminent  danger  or  actual 
occurrence  of  uterine  rupture.  11.  General  condition  of 
woman  as  regards  her  ability  to  survive  the  proposed  opera- 
tion. 12.  The  " presentation "  and  "position"  of  the  child. 
13.  The  existence  of  complications,  such  as  hemorrhage, 
eclampsia;  placenta  prsevia,  prolapsed  ftmis,  etc.  14.  The 
estimated  Imowledge,  acquired  skill,  and  native  dexterity  of 
the  operator,  together  with  (what  is  not  often  sufficiently  con- 
sidered) the  hirid  of  hand  he  happen  to  possess,  whether  small, 
soft,  and  pliable,  or  the  reverse. 

An  approximate  estimate  of  the  size  and  consistency  (hard 
or  soft)  of  the  child's  head  may  be  obtained  by  external  pal- 
pation over  the  lower  abdomen.  In  this  way  also  may  we 
ascertain  whether  the  widest  (biparietal)  diameter  have  or 
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have  not  entered  the  brim,  and  whether  it  be  possible  to  force 
the  head  into  the  brim  by  manual  pressure  from  above. 

As  much  must  depend  upon  whether  the  child  be  alive,  we 
may  here  note  the  signs  of  its  death. 

Signs  of  Fcetal  Death  in  Utero. — Some  of  these  have 
already  been  mentioned  in  the  Chapter  on  "Abortion  "  (page 
164.).  Additional  ones  recognizable  during  labor  are:  Ces- 
sation of  foetal  heart-sounds  after  they  have  been  previously 
recognized;  cessation  of  quickening,  especially  when  imme- 
diately preceded  by  irregular  and  tumultuous  foetal  motions. 
The  discharge  of  meconium,  when  the  case  is  not  a  breech 
presentation,  is  of  some  significance.  In  head  presentation 
the  scalp  is  soft  and  flabby ;  the  cranial  bones  are  loose  and 
movable,  and  may  be  felt  to  grate  against  or  overlap  each 
other  more  than  usual.  No  caput  mceedaneum  is  formed  dur- 
ing labor,  since  there  is  no  circulation  in  the  scalp  to  produce 
it.  In  breech  cases  the  anal  sphincter  is  relaxed  and  does  not 
contract  on  the  finger.  In  face  cases  the  lips  and  the  tongue 
are  flabby  and  motionless.  In  arm  presentation  the  living 
limb  is  warm,  perhaps  somewhat  livid  or  swollen  from  pres- 
sure above,  and  it  may  be  made  to  move ;  not  so  the  dead 
arm.  In  funis  presentation  the  living  cord  is  warm,  firm, 
turgid,  and  pulsatory ;  the  dead  one  cold,  flaccid,  empty,  and 
pulseless.  Some  of  the  above  signs,  it  will  be  evident,  can  only 
occur  when  the  child  has  been  dead  some  time  before  labor — 
the  condition  of  the  scalp  and  cranial  bones,  for  example. 

Methods  op  Delivery. — By  far  the  most  common,  and 
therefore,  to  the  general  practitioner,  most  important,  variety 
of  pelvic  deformity  is  that  in  which  there  is  simple  flattening 
of  slight  degree,  at  superior  strait  (conjugate  of  brim  measuring 
between  4  and  3  J  inches).  Some  oi  these  may  be  delivered 
without  artificial  aid,  provided  the  pains  be  strong,  the  pre- 
sentation correct,  and  the  mechanism  follow  its  normal  course, 
while  the  conditions  are  favorable.  Should  symptoms  of  ex- 
haustion begin  (see  Chapter  XXIX.),  or  complications  render 
speedy  delivery  necessary,  the  usual  mode  of  assistance  is  by 
forceps.  Should  judicious  efforts  with  forceps  fail,  symphyse- 
otomy will  enable  them  to  succeed.  Exceptionally,  as  when 
head  is  very  large  and  is  arrested  high  up,  or  above  the  brim, 
and  cannot  be  made  to  enter  it  by  manual  pressure,  even  in 
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these  slighter  cases  of  flattening,  version  is  preferable  to  for- 
ceps, especially  when  membranes  are  unbroken  and  os  uteri 
not  sufliciently  dilated  to  render  forceps  advisable. 

In  the  second  degree  of  simple  flattening  (conjugate  between 
8  J  and  2  J  inches),  we  can  expect  neither  spontaneous  delivery 
nor  successftil  forceps  delivery,  unless  the  child  be  unustially 
small.  Version  is  here  the  most  usual  mode  of  proceeding. 
By  turning  we  bring  the  narrow  part  of  the  head  (its  bi- 
temporal diameter,  3  J  inches)  to  engage  ^ir^  in  the  contracted 
conjugate,  and  which  the  wider  dome  of  the  skull  could  not 
do  (see  Figs.  192  and  193),  while  after  turning  the  skull  is 


Fig.  193. 


Fig.  192. 


Fig.  192.— Section  of  foetal  skull,  showing  base  narrower  than  dome,    cm,  bi- 
parietal  diameter ;  hb,  bitemporal  diameter. 

Fig.  193.— Further  narrowing  of  cranium  by  pressure  after  turning,    aa,  out 
line  of  skull  b^ore  version  ;  M  2,  outline  a/ter  turning. 


further  narrowed  laterally  by  pressure  between  the  pelvic 
walls,  as  shown  in  Fig.  193.  Moreover,  aftei*  turning  manual 
abdominal  pressure  from  above  may  be  conjoined  with  trac- 
tion on  the  child's  body  from  below.  In  cases  where  the 
conjugate  diameter  approaches  the  lower  figure  of  21  inches, 
symphyseotomy  may  precede  version  unless  the  head  be  under- 
sized. The  chief  object  of  version,  here,  is  to  deliver  a  living 
child.  If  the  infant  die  during  version  our  design  has  failed. 
Hence,  should  it  be  dead  already,  or  very  likely  to  die  during 
version,  perforation  would  be  preferable.  If  a  living  child 
cannot  pass,  it  is  useless  to  wait  for  its  death  before  we  per- 
forate. After  turning,  craniotomy  may  still  be  required  for 
the  after-coming  head,  but  could  this  have  been  anticipated, 
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perlbration  before  version  would  have  been  better.  Many 
obstetricians  do  not  sanction  version  at  full  term,  when  the 
conjugate  is  less  than  3  inches.  Furthermore,  should  the 
head  have  passed  the  os  uteri,  or  have  descended  into  the 
pelvic  cavity,  or  if  it  require  force  to  lift  it  back  above  the 
brim,  or  should  the  uterus  be  retracted  above  it  (putting 
the  vagina  on  the  stretch),  or  emptied  of  liquor  amnii  and 
tightly  grasping  the  child's  body  with  imminent  danger  of 
rupture ;  under  any  of  these  circumstances  version  becomes 
extremely  hazardous,  and  perforation  may  be  preferable; 
though  before  this  last,  a  tentative  application  of  forceps  is 
perhaps  barely  justifiable,  for  the  child's  sake,  if  it  yet  live. 
Perforation  may  also  be  avoided  by  resorting  to  symphyse- 
otomy in  these  cases  before  attempting  version.  Subjecting 
the  mother  to  the  dangers  of  an  abdominal  section  for  the 
sake  of  the  child  cannot  in  these  cases  be  favorably  consid- 
ered, although  such  a  course  has  been  advised  by  some  recent 
authorities. 

In  the  third  degree  of  flattening  (conjugate  of  brim  between 
2i  and  li  inches),  forceps  and  version  are  out  of  the  question 
(we  still  speak  of  full-term  cases).  The  choice  here  is  between 
perforation  and  some  form  of  abdominal  section.  Should  the 
child  be  alive,  and  if  it  have  not  been  injured  by  delay  or  by 
futile  attempts  to  deliver  in  other  ways,  and  provided  the 
general  condition  of  the  mother,  her  hygienic  surroundings, 
her  capacity  to  secure  skilled  attendants,  etc.,  be  such  as  to 
lend  substantial  hope  of  her  surviving  the  abdominal  section, 
this  operation  would  be  justifiable — the  consent  of  herself  and 
relatives  thereto  having  been  previously  obtained.  Under 
opposite  circumstances,  craniotomy.  It  must,  however,  be 
remembered  that  contraction  of  the  conjugate  below  2}  inches 
seldom  occurs  without  either  general  contraction,  or  narrowing 
of  the  transverse  diameter,  which  must  materially  influence  our 
mode  of  proceeding. 

When  the  conjugate  of  brim  is  shorter  than  1  i  inches,  the 
diflSculties  and  dangers  of  craniotomy  are,  beyond  all  question, 
greater  than  those  of  abdominal  section. 

In  a  generally  contracted  pelvis,  a  living,  full-term  child  can 
scarcely  be  delivered  through  the  vagina,  either  by  forceps  or 
version,  unless  the  conjugate  measure  at  least  3  J  inches.  With 
slighter  degrees  of  such  contraction,  forceps  or  version  may 
succeed.     When  the  conjugate  is  2  inches,  but  with  a  trans- 


368         THE  INDUCTION  OF  PREMATURE  LABOR. 

verse  of  less  than  3  inches,  Csesarean  section  is  almost  a  matter 
of  necessity ;  and  when  there  is  general  contraction  to  the  ex- 
tent of  1  inch  in  each  direction,  the  abdominal  section  would 
probably  be  better  than  craniotomy. 

Should  the  head,  in  any  case,  have  descended  into  the  pelvic 
cavity,  or  have  reached  the  lower  strait,  craniotomy  would,  of 
course,  be  less  objectionable. 

In  performing  version  in  extreme  judo-minor  cases,  difficulty 
with  the  after-coming  head  is  often  very  great.  When  the 
general  reduction  is  one  inch  in  all  the  diameters,  we  can 
scarcely  deliver  it  even  with  the  perforator  and  cephalotribe. 

Once  again,  be  it  distinctly  understood  that  measurements 
of  the  pelvis  alone  cannot  be  taken  as  guides  for  practice.  In 
selecting  the  method  of  operating,  all  the  circumstances  of 
the  case  must  receive  due  consideration.  Exceptional  cases 
recorded  in  books,  of  successftil  delivery  through  very  small 
pelves,  by  exceptionally  skilled  operators,  are  unique  possir 
bilities  that  cannot  be  taken  as  guides  for  general  practice. 

In  cases  where  the  pelvis  will  not  admit  the  delivery  of  a 
living  full-term  child,  the  birth  of  a  living  infant  mav  still  be 
possible  by  the  induction  of  premature  labor,  whicn  is  con- 
sidered in  the  next  chapter. 


CHAPTER    XXIII. 


THE   INDUCTION   OF   PREMATURE    LABOR. 

By  the  end  of  the  twenty-eighth  week  of  pregnancy  the 
child  is  sufficiently  developed  to  be  capable  oi  extra-uterine 
life.  Delivery  between  the  twenty-eighth  week  and  ftiU  term 
is  called  "  premature  labor ; "  before  the  twenty-eighth  week, 
"  abortion." 

Cases  in  w  high  it  is  Proper  to  Induce  Premature 
Labor. — 1.  In  pelvic  deformity  where  there  is  sufficient  space 
for  a  seven  months^  child  to  be  delivered  without  injury.  The 
object  is  twofold :  (a)  to  save  the  child^s  life  by  obviating  the 
necessity  for  craniotomy  ;  (h)  to  spare  the  mother  the  dangers 
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of  craniotomy,  Caesarean  section,  symphyseotomy,  or  other 
operations  that  might  be  required  if  the  pregnancy  went  to 
mil  term.  2.  In  cases  where,  in  previous  labors,  the  head  of 
the  child  at  ftill  term  has  been  prematurely  ossified,  or  unusu- 
ally large,  so  that  labor  has  been  difficult  and  dangerous,  even 
though  the  pelvis  were  normal.  The  period  of  delivery  need 
only  be  two  or  three  weeks  before  "term"  in  these  cases. 
3.  In  cases  where  the  children  of  previous  pregnancies  have 
died  in  viero  during  the  later  weeks  of  gestation  from  disease 
(fatty,  calcareous,  or  amyloid  degeneration,  etc.)  of  the  pla- 
centa. 4.  In  conditions  where  the  continuance  of  pregnancy 
seriously  endangers  the  mother's  life,  such  as :  excessive  vom- 
iting ;  albuminuria ;  ursemic  convulsions,  or  paralysis ;  chorea ; 
mania ;  organic  disease  of  the  heart,  lungs,  liver,  bloodvessels, 
etc.,  threatening  fatal  disturbance  of  the  respiration,  circula- 
tion, and  other  vital  ftinctions ;  irreducible  displacements  of 
uterus ;  placenta  prsevia  with  hemorrhage ;  and  in  dangerous 
pressure  upon  neighboring  organs  from  over-distention  of 
uterus,  due  to  dropsy  of  amnion,  tumors,  multiple  pregnancy, 
etc. 

Induction  of  Premature  Labor  in  Pelvic  Deformity. 
— The  degree  of  conjugate  contraction  of  the  pelvis,  in  which 
it  is  proper  to  induce  premature  delivery,  when  it  is  designed 
to  save  the  child's  lire,  is  practically  limited  to  between  2i 
and  3  J  inches. 

A  child,  at  the  end  of  the  seventh  lunar  month  (28th  week), 
may  be  delivered  alive  through  a  conjugate  diameter  of  2  J 
inches. 

One  at  the  end  of  the  eighth  lunar  month  (32d  week)  through 
3  inches — ^possibly,  through  21. 

One  at  the  end  of  the  ninth  lunar  month  (36th  week)  through 
3  J  inches. 

When  the  measurement  is  over  3  J  inches  the  labor  may  be 
left  till  full  term  (40th  week). 

Owing  to  the  difficulty  of  determining  exact  size  of  the  head 
and  pelvis,  the  more  precise  rules  given  in  text-books  are 
practically  useless.  Furthermore,  it  is  not  always  easy  to 
ascertain  with  precision  the  duration  of  pregnancy.  The  selec- 
tion of  any  week  intermediate  of  the  periods  above  noted 
must  be  left  to  the  judgment  of  the  obstetrician  and  decided 
by  the  circumstances  of  each  case.     The  most  usual  time  for 

16* 
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bringing  on  labor,  all  things  considered,  is  between  the  thirty- 
second  and  thirty-fourth  week. 

In  any  case,  with  a  conjugate  of  2}  inches,  chances  of  saving 
the  child's  life  are  exceedingly  small ;  but  as  craniotomy  and 
abdominal  section  are  the  only  other  alternatives  the  attempt 
ought  to  be  made,  delivery  being  aided,  if  necessary,  by  ver- 
sion, or  by  small  forceps — a  diminutive  instrument  having 
been  constructed  for  this  purpose. 

When  the  conjugate  diameter  measures  leas  than  2i  inches, 
abortion  should  be  induced  as  soon  as  possible  after  the  diag- 
nosis of  pregnancy  is  certain.  When  the  conjugate  diameter 
measures  IJ  inches,  induction  of  abortion  must  not  be  post- 
poned later  than  the  beginning  of  the  twenty-first  week ;  when 
1  J,  not  later  than  the  beginning  of  the  seventeenth  week ; 
and  when  only  1  inch,  not  later  than  fourteen  weeks.  If, 
however,  the  female  (being  childless,  or  for  other  reasons) 
prefer  to  risk  the  dangers  of  a  cutting  abdominal  operation, 
and  there  are  no  special  circumstances  rendering  such  a  course 
peculiarly  inadvisable,  the  case  may  be  allowed  to  go  to  term, 
and  the  child  then  extracted  promptly  by  section  through  the 
abdomen. 

Methods  of  Inducing  Labor  early  in  Pregnancy 
BEFORE  THE  Child  IS  ViABLE. — Introduce  carbolized  sponge 
or  sea-tangle  tent  into  cervix  to  dilate  the  os  and  provoke 
uterine  contraction.  This  method  secures  preservation  of  the 
bag  of  waters,  which  aids  subsequent  dilatation  of  os  and 
cervix  uteri,  and  favors  discharge  of  entire  ovum — mem- 
branes, placenta,  and  foetus — all  at  one  time. 

Another  method.  Rupture  the  amniotic  sac  by  introducing 
a  sound  into  the  uterine  cavity  and  turning  it  about  therein, 
until  the  liquor  amnii  escapes.  This  method  is  never  to  be 
adopted  later,  when  it  is  designed  to  save  the  child's  life,  for 
discharge  of  "waters"  subjects  soft  and  immature  foetus  to 
fatal  compression  from  contracting  walls  of  uterus ;  it  also 
renders  version  (which  may  be  necessary  for  delivery)  difficult. 

Surgical  Method.  It  has  been  recently  recommended  to  treat 
the  ovum  as  if  it  were  a  morbid  growth  and  remove  the  con- 
tents of  the  uterus  by  a  surgical  operation. 

After  thorough  disinfection  of  the  abdomen,  vagina  and  exter- 
nal genitalia,  as  well  as  of  the  hands  and  instruments  of  the  oper- 
ator, the  patient  is  anaesthetized.     A  speculum  is  introduced ; 
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the  anterior  lip  of  the  uterus  steadied  by  a  vukellum  forceps, 
while  with  a  steel-branched  dilator  (Goodeirs)  the  os  and 
cervix  are  slowly  dilated  to  the  extent  of  one  or  even  two 
inches.  The  whole  hand  is  then  passed  into  the  vagina,  while 
the  index  finger  slowly  goes  into  the  uterus  until  reaching  the 
fiindus,  which  last  is  pushed,  by  abdominal  pressure,  deeply 
down  into  the  pelvic  cavity.  The  entire  ovum — membranes 
and  everything — is  then  peeled  or  scraped  from  the  uterine 
wall  with  the  finger  and  extracted.  In  case  the  womb  cannot 
be  sufficiently  depressed  for  the  finger  to  reach  the  ftindus,  a 
long  curette  may  be  used  to  separate  the  ovum,  and  its  extrac- 
tion accomplished  by  the  finger  or  ovum-forceps  afterward. 
Ergot  and  compression  may  be  necessary  to  control  hemor- 
rhage. Finally,  the  emptied  womb  is  thoroughly  washed  out 
with  a  1  to  5000  solution  of  bichloride  of  mercury,  or  with  a 
3  per  cent,  solution  of  creolin,  after  which  a  drain  of  sterilized 
gauze  is  passed  to  the  ftindus,  and  the  proceeding  is  finished 
in  short  order.     The  gauze  to  be  removed  in  sixty  hours. 

When  the  cervix  is  rigid,  and  refiises  to  yield  to  the  finger 
or  steel-branched  dilator,  the  cervical  canal  (having  been 
dilated  as  far  as  practical  by  these  methods)  is  stuffed  with 
sterilized  gauze,  which,  after  six  or  eight  hours  so  far  softens 
the  tissues  of  the  cervix  as  to  allow  of  completing  the  required 
dilatation  with  the  finger  or  instrument,  when  the  operation  is 
proceeded  with  as  before  described.  While  this  method  com- 
ports with  the  reigning  surgical  bias  of  the  age,  there  are  no 
proofe  as  yet  that  it  is  better  than  other  antiseptic  modes  of 
managing  abortion  cases. 

Best  Method  of  Inducing  Premature  Labor  when 
IT  IS  DESIGNED  TO  Save  THE  Child's  Life. — After  thorough 
asepsis  of  vagina,  vulva,  instruments,  etc.,  pass  into  the  uterus 
between  its  wall  and  the  foetal  membranes — with  great  care 
and  gentleness  to  avoid  rupture  of  sac  and  disturbance  of  pla- 
centa— an  elastic  urethral  bougie  (more  easily  rendered  aseptic 
than  a  hollow  catheter)  to  a  length  of  7  or  8  inches  within 
the  OS.  Let  it  remain  there  (kept  in  place  by  a  vaginal  tam- 
pon of  iodoform  gauze)  as  a  foreign  body  to  invoke  uterine 
contraction.  In  introducing  the  bougie  the  woman  should  be 
placed  on  her  left  side  in  the  latero-prone  position,  with  hips 
near  edge  of  the  bed.  A  Sims's  speculum  is  used ;  the  cervix 
steadied  by  a  tenaculum  or  vulsellum  forceps  in  the  anterior 


372       THE  INDUCTION  OF  PREMATURE  LAROR. 

lip,  while  the  bougie  is  passed  up  and  ^ided  into  the  oe  uteri ; 
then  let  one  linger  follow  it  up  to  the  internal  os  and  deflect 
the  point  to  one  side,  so  as  to  avoid  injuring  the  bag  of  waters. 
Thus  guided  by  the  finger  of  one  hand,  it  is  pushed  up  with 
the  other.  With  the  os  uteri  of  a  priinipara  it  may  be  neces- 
sary to  dilate  it  with  the  steel-branched  dilator,  or  with  sea- 
tangle  t«nts,  before  inserting  the  bougie.  Instead  of  using  a 
speculum,  in  the  Sims  position,  the  woman  may  remain  on  tier 
Imck,  and  the  bougie  be  paased  up,  grasped  in  a  long  pair  of 
uterine  dressing — or  polypus — forceps,  and  guided  in  ny  the 
fingers  as  just  described.  If,  in  twenty-four  hours,  no  e^ct 
be  produced  (which  rarely  happens),  take  it  out,  and  again 
introduce  it  in  a  somewhat  difTerent  direction,  and  leave  it  as 
before.  Uterine  contractions  eventually  occur,  when  the 
instrument  is  removed,  and,  if  the  pains  increase  in  strength, 
the  case  mav  be  left  to  nature. 


Barnes'B  bag  for  dilsUng  (be  cervix. 

If  the  contractions  be  only  feeble  and  do  not  increaae  in 
strength  and  frequency,  accelerate  both  them,  and  dilatation 
of  the  OS,  by  introducing  elastic  dilators  (Barnes's  water-ba^), 
first  a  small  one,  afterward  larger  sizes,  into  the  cervix.  Wo 
other  measures  will  generally  be  required.  One  of  Barnes's 
water-bags,  with  its  attached  tube  (usually  a  foot  in  length) 
removed,  is  shown  in  Fig.  194.     The  bag  is  introiluced  (the 
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woman  having  been  placed  on  her  back,  her  lower  limbB 
flexed,  and  hips  near  edge  of  bed)  by  means  of  a  uterine 


Dilalor  and  forceps  of  Cbampetier  de  Rlbea. 

sound,  the  end  of  which  is  inserted  into  the  little  pocket  fixed 
to  the  bag  nejir  its  upper  end,  or  it  may  be  folded  and  grasped 
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by  a  pair  of  dressing  forceps,  passed  just  into  the  cervix,  and 
pushed  up  fiirther  with  the  fingers.  It  is  next  filled  with 
water  (not  with  air)  by  a  Davidson's  syringe,  the  capacity  of 
the  bag  having  been  previously  learned,  so  that  it  be  not  dis- 
tended to  bursting.  A  string  tied  tightly  round  the  tube 
retains  the  water. 

A  modified  dilator,  invented  by  Champetier  de  Ribes,  dif- 
fers from  that  of  Barnes  in  being  larger  (3i  inches  in  diameter 
at  the  base),  of  conical  shape,  and  made  of  inelastic  water- 
proof silk.  It  is  introduced  with  a  special  curved  forceps,  as 
shown  in  Fig.  195. 

It  remains  in  situ  until  expelled  by  the  pains,  when  dilata- 
tion will  be  sufficiently  complete  to  allow  of  delivery.  In 
cases  of  pelvic  narrowing  this  dilator  must  not  be  distended 
to  its  full  capacity,  but  only  so  far  as  will  allow  it  to  pass 
easily  through  the  contracted  canal. 

If,  when  the  os  is  well  dilated  with  the  larger  bags,  uterine 
contraction  be  still  delayed,  the  membranes  may  be  ruptured, 
but  then  delivery  must  be  hastened,  usually  by  getting  down 
one  foot  by  the  feraxton-Hicks  method  of  version,  in  order  to 
save  the  child's  life. 

Other  Methods:  The  Vaginal  Douche. — Place  the 
woman  upon  a  bed,  her  hips  near  the  edge  of  it  and  resting 
on  a  rubber  cloth,  in  which  is  arranged  a  gutter  to  guide  the 
returning  fluid  into  a  vessel  on  the  floor.  By  means  of  a 
fountain-syringe,  Davidson's  syringe,  or  a  rubber  tube  con- 
nected with  an  elevated  vessel,  direct  a  stream  of  warm  water 
against  the  cervix  uteri,  continuously,  for  fifteen  minutes, 
three  times  a  day,  at  intervals  of  six  hours.  The  nozzle  of 
the  syringe  must  go  against  the  neck,  never  into  the  moiUh  of 
the  womb.  Temperature  of  the  water  about  100°  F.  From 
four  to  twelve,  or  more,  injections  may  be  necessary.  The 
woman  need  not  keep  her  bed  before  labor  begins.  A  modi- 
fication of  the  vaginal  injection  is  known  as  Cohan's  method. 

Cohen's  Method.  —  This  consists  in  passing  an  elastic 
catheter  between  the  membranes  and  uterine  walls,  and  in- 
jecting warm  water,  slowly,  in  quantity  of  seven  or  eight 
ounces,  into  the  uterus,  preferably  near  the  fundus,  until  the 
patient  feel  some  distention.  Labor  comes  on  much  more 
certainly  and  rapidly  than  after  the  vaginal  douche ;  but  both 
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these  methods  have  caused  sudden  death,  and  Dr.  Barnes, 
with  whom  many  other  practitioners  agree,  avows  "  that  the 
douche,  whether  vaginal  or  intraruterine,  ought  to  be  abso- 
lutely condemned  as  a  means  of  inducing  labor." 

The  Vaginal  Tampon. — Distending  the  vagina  with  a 
tampon,  or  rubber  bag  blown  up  with  air  or  water  through  a 
stopcock  (the  colpeurynter  of  Braun),  is  another  means  of  ex- 
citing uterine  contraction,  and  a  comparatively  harmless  one 
when  carefully  used,  but  withal  painful,  and  uncertain  in 
efficacy.  The  best  tampon  is  a  continuous  strip  of  iodoform 
gauze,  thoroughly  packed  round  the  cervix  and  below  it,  till 
the  vagina  be  fall,  the  woman  being  in  the  knee-chest  posi- 
tion or  in  Sims'  posture.  It  should  be  removed  in  twenty-four 
hours,  and  if  requisite  repeated  after  washing  out  vagina  with 
antiseptic  solution. 

The  Sponge  Tent  was  formerly  used  to  induce  labor  by 
mechanically  dilating  the  cervix  uteri.  It  is  now  seldom 
resorted  to  except,  where  the  os  is  very  small,  as  a  prelimi- 
nary to  the  introduction  of  Barnes's  elastic  dilators,  previously 
mentioned.  Even  here  sea-tangle  tents  are  better  than  sponge, 
and  the  branched  steel  dilator  perhaps  better  than  either. 

Uterine  Injections  of  Sterilized  Glycerin. — ^A  re- 
cent method  of  inducing  labor  consists  of  injecting  between 
the  uterine  wall  and  bag  of  waters  from  one  to  three  ounces 
of  sterilized  glycerin.  It  acts  by  producing  a  rapid  exosmosis 
of  fluid  from  the  amniotic  sac  or  from  the  uterine  wall,  with 
consequent  separation  of  the  membranes  and  production  of 
labor  pains.  The  glycerin  is  sterilized  by  boiling.  After 
proper  antiseptic  precautions  the  woman  is  placed  in  a  knee- 
chest  or  latero-prone  position ;  a  rubber-tube  or  elastic  catheter 
is  passed  to  the  ftindus,  through  which  the  glycerin  is  intro- 
duced either  by  gravitation  from  a  funnel  or  by  a  syringe, 
care  being  taken  to  exclude  air.  The  tube  is  withdrawn,  the 
vagina  packed  with  iodoform  gauze,  and  the  patient  kept  at 
rest  for  several  hours.  In  some  cases  labor  pains  come  on 
within  an  hour;  and  if  not  within  four  or  five  hours,  the 
injection  may  be  repeated.  Half  an  ounce  has  been  sufficient 
in  some  instances.  This  method  has  not  yet  been  sufficiently 
used  to  allow  of  a  positive  decision  as  to  its  merit.     By  some 
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)t  is  considered  tiwcertain,  and  has  been  supposed  to  produce 
nephritis. 

The  use  of  ergot  and  other  oxytocics ;  the  injection  of  car- 
bonic acid  gas  into  the  vagina;  the  induction  of  uterine 
contraction  by  electricity,  galvanism,  abdominal  frictions,  irri- 
tation of  the  mammary  glands,  have  in  turn  all  been  resorted 
to  for  bringing  on  premature  labor,  but  cannot  now  be  recom- 
mended. 

Whatever  method  is  used,  the  main  purpose  of  the  operation, 
viz.,  that  of  saving  the  child's  life,  must  be  kept  constantly  in 
view,  and  since  delay  iafter  rupture  of  the  membranes,  if  pro- 
longed, is  likely  to  destroy  the  child,  it  should  be  delivered 
either  by  forceps  or  version  as  soon  as  dilatation  of  the  os  uteri 
and  other  existing  conditions  render  such  a  proceeding  safely 
practicable. 

Treatment  of  Premature  Infants  after  Birth. — 
The  two  great  desiderata  are  warmth  and  food,  to  which  a 
third  might  be  added,  viz.,  rest.  Lay  the  child  upon  a  mass 
of,  and  cover  it  over  with,  cotton-wool.  Keep  it  near  the  fire, 
protected  from  changes  of  temperature.  Handle  it  carefiilly 
in  washing,  the  water  used  being  as  warm  as  100°  F.  The 
mother's  milk — given  with  a  spoon  if  the  child  be  too  feeble 
to  suck,  or  dropped  in  the  mouth  with  an  "  eye-dropper  " — 
must  be  administered  at  frequent  intervals,  every  hour,  and 
without  a  long  fast  during  the  night.  Should  the  mother  not 
have  sufficient  milk  during  first  day  or  two,  it  must  be  obtained 
from  a  wet  nurse,  or  artificial  food  be  substituted. 

The  child's  skin  is  extremely  delicate,  hence  it  should  have 
a  daily  bath  (100°  F.)  not  exceeding  3  or  4  minutes  in  dura- 
tion, and  its  napkins  must  be  changed  six  or  seven  times  a 
day. 

To  maintain  premature  children  at  a  uniform  and  elevated 
temperature,  "  incubators  "  have  been  employed.  These  con- 
sist of  chambers  with  sufficient  breathing  space,  in  which  the 
child  lies,  and  the  air  of  which  is  kept  at  the  desired  temper- 
ature (86°  to  90°  F.)  by  artificial  heat,  supplied  by  another 
chamber  having  hollow  double  walls  containing  hot  water, 
surrounding  the  interior  compartment  containing  the  infant. 
The  lid  is  of  glass  through  which  the  child  may  be  seen,  and 
the  apparatus  contains  contrivances  for  regulating  tempera- 
ture and  ventilation  at  will.     "  Tarnier's  Incubator  "  and  the 
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"  Apparatus  of  Cred^  "  are  now  used  in  many  maternity  hos- 
pitals. An  incubator  may  be  improvised  by  placing  bottles  of 
hot  water  beneath  and  around  the  cotton- wool  contained  in  a 
box  or  basket  in  which  the  child  lies,  the  bottles  being  changed 
frequently.  The  success  of  this  incubation-process  requires 
the  constant  attention  of  a  nurse,  and  largely  depends  upon 
the  weight  and  degree  of  prematurity  of  the  child.  Children 
weighing  less  than  three  pounds  seldom  survive;  of  those 
weighing  four  or  five  pounds  many  are  saved. 

Fig.  196. 


Tube  and  funnel  for  gayage. 


The  process  of  "  Gavage — artificial  introduction  of  food  into 
the  stomach — has  also  been  employed  in  infants  too  young 
and  feeble  to  nurse,  with  apparent  advantage.  A  soft  rubber 
catheter  with  a  small  glass  mnnel  at  one  end  (see  Fig.  196)  is 
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moistened,  and  the  free  end  passed  to  the  back  of  the  tongue, 
which  provokes  a  reflex  act  of  swallomng,  when  the  tube  is 
quickly  pushed  on  down  into  the  stomach ;  now  two,  three,  or 
more  teaspoonfiils  (according  to  age)  of  the  mother's  milk, 
previously  made  ready,  are  poured  into  the  ftinnel,  and  as  soon 
as  it  disappears  by  gravitation  the  tube  is  quickly  withdrawn 
— there  must  be  no  waiting,  or  the  child  will  vomit.  With 
practice  and  expertness  the  whole  proceeding  may  be  done  in 
fifteen  seconds.  The  child  rests  on  the  nurse's  lap  with  its 
head  slightly  raised  during  the  operation. 


CHAPTER    XXIV. 

PLACENTA   PRiEVIA — HEMORRHAGE    BEFORE   AND    DURING 

LABOR. 

Placenta  previa  consists  in  implantation  of  the  placenta 
abnormally  near  to,  or  more  or  less  over,  the  internal  os  uteri. 
There  are  three  varieties:  (1)  The  border  of  the  placental 
disk  may  be  near  the  margin  of  the  os  without  overlapping  it, 
hence  called  ''  rnarginal ;^^  (2)  the  placenta  may  be  partially, 
or  (3)  completely  over  the  os  internum,  hence,  respectively, 
^^partiaV^  or  *' complete"  cases. 

Cmises. — Not  certainly  known.  Probable  explanations  are  : 
Displacement  of  ovum  from  its  normal  position  and  lodgment 
lower  down,  as  after  arrest  of  threatened  abortion ;  abnor- 
mally low  position  of  orifices  of  Fallopian  tubes  ;  large  relaxed 
uteri  of  muciparous  women,  in  which  folds  of  decidua  vera 
do  not  retain  ovule  near  fundus  when  it  first  enters  the  womb  ; 
hence  the  undoubted  greater  frequency  of  placenta  prsevia  in 
multiparse. 

Consequences  of  Placenta  Prcevia. — 1 .  Liability  to  premature 
labor ;  only  about  one-third  of  the  cases  reach  ftiU  term ;  2. 
Tendency  to  malpresentation ;  3.  Fearftil  hemorrhage,  gener- 
ally coming  on  during  the  last  twelve  weeks  of  pregnancy,  or 
when  labor  begins;  the  bleeding  being  earlier  and  greater 
according  to  the  greater  degree  of  placental  encroachment 
over  the   os;    in   the   marginal    cases  sometimes  not   until 
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"  term ;"  in  complete  ones,  exceptionally,  before  the  last 
twelve  weeks ;  4.  Death  of  the  child,  due  to  premature  de- 
livery, or  to  hemorrhage,  or  to  compression  of  cord  during 
version,  or  to  prolapse  of  cord  and  its  insertion  near  margin 
of  placenta ;  5.  Liability  to  post-partal  hemorrhage ;  6.  Dan- 
ger of  septic  infection  and  puerperal  fever ;  7.  Morbid  adhe- 
sion of  placenta  :  in  premature  cases  the  tissue-changes  in  the 
utero-placental  junction,  normally  preparing  for  separation  at 
foil  term,  have  not  yet  taken  place. 

Symptoms  and  Diagnosis. — Before  labor  sets  in,  placenta 
prsevia  is  generally  unsuspected  until  the  sudden  occurrence 
of  hemorrhage,  which  begins  without  any  known  cause,  some- 
times even  at  night  during  sleep,  or  while  urinating  in  a 
chamber  vessel.  It  may  stop  and  again  recur.  The  quantity 
varies  with  the  amount  of  placental  separation  (which  always 
precedes  the  bleeding).  First  attacks  usually  moderate ;  ex- 
ceptionally, quarts  of  blood  are  lost,  and  death  follows  one  or 
two  recurrences;  such  cases  are  usually  *' complete"  ones. 
The  quantity  is  apt  to  increase  with  each  recurrence. 

During  labor  the  bleeding  begins  early  with  commencing 
dilatation  of  the  os.  It  may,  in  marginal  cases,  be  arrested 
by  rupture  of  membranes  and  consequent  compression  of 
bleeding  surface  by  the  presenting  head.  Labor  pains  usu- 
ally feeble,  and  dilatation  slow.  To  these  symptoms  must  be 
added  those  due  to  blood-loss :  syncope,  restlessness,  feeble 
pulse,  cold  extremities,  vertigo,  headache,  etc.  In  fatal  cases 
convulsions  often  precede  death. 

The  diagnosis — clearly  suspected  from  history  and  symp- 
toms— is  confirmed  by  vaginal  examination,  the  irregularly 
granular  spongy  texture  of  the  placenta  being  easily  recog- 
nized by  the  finger  passed  into  the  os.  In  some  primiparse 
passing  the  finger  to  or  through  the  internal  os  may  be  diffi- 
cult or  impossible ;  then,  however,  one  side  of  the  lower  seg- 
ment of  the  uterus  may  be  felt,  through  the  vagina,  to  be 
boggy,  soft,  and  enlarged  where  the  placenta  is  attached ;  and 
the  pulsation  of  arteries  may  be  felt  in  it.  A  stethoscope  ap- 
plied to  cervix  may  reveal  loud  placental  murmur.  The  sign 
ballottement  is  obscured.  Diagnosis  cannot  be  positive  until 
the  placenta  is  actually  touched  and  recognized  by  the  exam- 
ining finger.  During  the  first  half  of  pregnancy  a  certain 
diagnosis  is  impossible.  By  skilful  hands  the  spongy  cushion 
of  the  placenta  may  be  recognized  (chiefly  in  head  presenta- 
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tions)  by  abdominal  palpation,  A  region  of  the  hard  globe  of 
the  head  feels  obscured  by  the  placental  mass,  while  the  part 
not  covered  by  the  placenta  retains  its  usual  hardness.  This 
can  only  occur  when  the  placenta  is  not  situated  posteriorly. 

Prognosis. — ^Extremely  grave.  Statistical  estimates  give 
maternal  mortality  from  25  to  30  or  even  40  per  cent.  As 
statistics  cover  a  long  period  of  time,  necessarily  so  from 
placenta  prsevia  not  occurring  more  frequently  than  once  in 
about  1000  labors,  there  is  reason  to  know  that  the  above  rate 
of  mortality  has  been  reduced  by  recent  improvements  in  treat- 
ment. The  outlook  is  worse  in  proportion  to  the  degree  in 
which  placenta  overlaps  the  os.  Two  out  of  three  children 
are  born  dead,  and  still  others  succumb  soon  after  birth. 

Treatment. — The  main  principle  of  treatment  is  delivery; 
there  is  no  safety  for  the  woman  until  the  uterus  be  emptied. 
It  was  formerly  the  custom,  and  still  is  with  some  obstetri- 
cians, when  hemorrhage  occurs  before  the  twenty-eighth  week 
of  pregnancy,  to  wait,  only  using  palliative  measures  to  check 
hemorrhage,  until  the  period  of  viability,  before  attempting 
to  deliver.  This  is  wrong  and  always  unsafe.  The  child  will 
seldom  be  saved  by  temporizing,  and  the  mother  often  dies 
with  the  recurrence  of  hemorrhage,  the  bleeding  coming  on 
suddenly,  as  it  is  apt  to  do,  in  the  absence  of  the  physician. 
The  best  rule  is  to  deliver  as  soon  as  practicable  after  the  first 
occurrence  of  hemorrhagey  whether  the  child  is  viable  or  not. 

The  usual  mode  of  delivery  is  podali^  version^  preferably  by 
the  combined  internal  and  external  manipulation — the  so- 
called  "bipolar"  method — and  subsequent  traction  on  the 
feet. 

While  this  proceeding,  from  certain  circumstances  to  be 
presently  mentioned,  is  more  frequently  employed  than  others, 
it  is  not  always  advisable  or  possible.  In  selecting  any  method 
for  a  special  case,  the  particular  conditions  present  must  be 
first  ftiUy  considered.  One  of  these  conditions,  of  the  greatest 
importance,  is  the  degree  of  dilatation,  and  dilatability,  of  the 
OS  and  cervix  uteri.  If  the  os  be  not  sufficiently  open  to  admit 
one  or  two  fingers,  no  method  of  immediate  delivery  is  possible. 
Our  main  purpose  now  is  to  control  hemorrhage  while  waiting 
for  the  OS  uteri  to  dilate,  and  also  to  hasten  the  dilatation. 

The  tampon  of  iodoform  gauze,  first  plugging  the  cervix 
uteri,  and  then  the  whole  vaginal  canal,  provided  it  be  securely 
applied,  will  certainly  »to\)  the  bleeding  temporarily;  it  also 
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promotes  dilatation  and  increases  force  of  pains ;  or,  if  pains 
be  absent,  from  labor  not  having  begun,  it  will  inaugurate 
them.  It  should  be  removed  in  four  hours,  when  the  vagina 
is  to  be  washed  out  with  an  antiseptic  solution,  and  a  Barnes's 
elastic  water-bag  introduced  into  the  os  uteri  (see  page  372), 
which  further  dilates  the  cervix  and  increases  labor  pains. 
When  the  os  will  not  admit  the  gauze  tampon — as  may  hap- 
pen in  premature  cases  of  primiparae — tents  may  be  first  used 
for  dilatation,  or  the  dilator  of  Hegar  may  be  employed. 
When  these  are  not  at  hand,  and  cannot  be  obtained  without 
great  delay,  ih^  finger  may  be  used  to  stretch  open  and  dilate 
the  OS  and  cervix  uteri. 

As  soon  as  the  os  uteri  is  sufficiently  dilated  to  admit  one 
or  two  fingers,  pass  the  whole  hand  into  the  vagina,  insert  one 
or  two  fingers  through  the  os  uteri,  and  get  down  one  foot  by 
Hicks's  bipolar  version  (described  fully  m  Chapter  XVIII., 
pages  275  and  279).  Pull  down,  successively,  the  leg,  thigh, 
and  breech,  which  fill  the  os  and  cervix  uteri,  and  act  as  a 
tampon  to  stop  bleeding.  Do  not  at  once  extract  child,  but 
let  it  come  unaided,  or  assist  occasionally,  during  pains,  by 
gentle  traction,  so  as  to  deliver  in  about  an  hour.  With  the 
child's  leg  for  a  tampon  the  disagreeable  cotton  plug  may  be 
dispensed  with.  If  the  placenta  be  in  the  way,  perforate  the 
membranes  at  its  margin,  or  at  any  point  where  it  may  be 
separated.  Failing  in  this,  plunge  the  finger  through  the 
placenta  (the  organ  is  usually  thinner  than  in  normal  cases), 
and  bring  down  the  leg  through  the  opening  thus  made.  Of 
178  cases  treated  in  this  manner  by  Drs.  Hofmeier,  Behm, 
and  Lomer,  in  the  Berlin  Hospital,  the  maternal  mortality 
was  oxAj  four  per  cent.,  and  the  infant  mortality  sixty  per 
cent. — a  remarkably  good  result. 

Besides  the  means  already  noted  to  stop  bleeding  while 
waiting  for  dilatation,  there  remains  to  be  considered — 

Partial  Digital  Separation  of  the  Placenta  (Barnes's  method), 
which  consists  in  passing  the  hind  into  the  vagina,  and  one  or 
two  fingers  as  far  as  they  will  reach  into  the  uterus.  The 
fingers,  then  insinuated  between  the  placenta  and  the  uterine 
waU,  are  swept  round  in  a  circle  so  as  to  complete  the  separa- 
tion of  that  part  of  the  placenta  attached  near  the  cervix, 
and  whose  incomplete  detachment  keeps  the  bleeding  vessels 
open.  It  is  often  followed  by  retraction  of  the  cervix  and 
cessation  of  the  hemorrhage,  and   is  especially  serviceable 
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when  the  placenta  is  placed  entirely  over  the  os.  Rapid  ex- 
pansion of  the  cervix  with  Barnes's  dilators  and  delivery  by 
version  may  follow,  if  desired ;  or,  there  being  no  necessity 
for  active  interference  (i.  e,,  no  more  bleeding ),  the  case  may 
complete  itself  without  fiirther  assistance. 

Nearly  allied  to  Barnes's  method  is  that  of  Cohen  and  Davis, 
viz. :  Pass  one  or  two  fingers  in  between  the  placenta  and 
uterine  wall,  on  that  side  where  the  separation  Has  begun,  or 
where  the  attachment  is  least  extensive ;  complete  the  separa- 
tion on  this  side,  and  then  let  the  fingers  hook  down  the  bor- 
der of  this  loosened  flap  of  placenta  and  pack  it  closely  against 
the  other  side  of  the  cervix.  Then  rupture  membranes,  give 
ergot,  and  hasten  delivery.  Should  pains  be  strong  with  the 
head  presenting,  the  latter  may  engage  with  the  os,  and,  by 
its  pressure  against  that  side  from  which  the  placental  flap  was 
removed,  plug  the  vessels  and  stop  bleeding.  Should  the 
pains  not  b6  strong  enough  to  force  down  the  head  in  this 
manner,  a  foot  may  be  brought  down  by  version,  and  thus 
the  leg  and  breech  be  made  to  act  as  a  plug,  as  in  the  Bedin 
proceeding  before  mentioned.  Even  though  the  presenting 
part  do  not  enter  and  act  as  a  plug  after  this  one-sided  arti- 
ficial separation  of  the  placenta,  the  bleeding  vessels  have  a 
chance  to  retract  and  close  their  orifices,  for  they  are  no  longer 
on  the  stretch ;  moreover,  the  transverse  bridge  of  placenta 
which  impedes  dilatation,  being  now  free  on  one  side,  no  longer 
impedes  it  in  this  way. 

In  cases  where,  besides  being  undilated,  the  os  is  rigid  and 
the  cervix  long  and  rigid  also,  we  again  resort  to  the  vaginal 
tampon  and  Barnes's  dilators  until  the  cervical  tissues  become 
sufficiently  open  and  soft  to  admit  the  finger  for  the  execution 
of  version  or  partial  separation  as  before  explained. 

Bipolar  version  can  be  done  when  the  os  is  as  small  as  a 
silver  Aa/f-dollar,  or  even  less,  for  the  tissues  of  the  cervix,  in 
most  cases,  are  unusually  dilatable  in  placenta  prsevia,  and  in 
many  cases  the  child  is  small,  being  premature.  High  authori- 
ties advise  to  proceed  boldly  with  delivery  when  the  external 
OS  is  the  size  of  a  silver  half-dollar,  for  the  cervix  and  internal 
OS  are  still  larger  and  stretch  with  great  facility. 

In  transverse  presentations  —  not  infrequently  associated 
with  placenta  prsevia — podalic  version  by  external  or  bipolar 
manipulation  should  be  accomplished  before  membranes  &re 
ruptured  or  ergot  given. 
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In  cases  with  hemorrhage,  before  labor  begins,  the  dilators 
and  tampon,  used  to  stop  bleeding,  will  excite  pains  and  bring 
on  labor. 

In  a  few  cases  (usually  multiparse  at  or  near  full  term) 
when  the  os  is  pretty  well  dilated,  and  the  placenta  prsevia  is 
only  partial,  and  pains  are  strong,  simple  rupture  of  the  mem- 
branes may  be  all  that  is  necessary  to  stop  hemorrhage,  and 
the  labor  will  proceed  by  itself,  or  (in  head  presentation)  be 
expedited,  if  necessary,  by  forceps.  Should  the  pains  be  in- 
efficient, ergot  may  be  given. 

The  use  of  ergot  in  placenta  prsevia  early  in  labor  is  7iot 
objectionable,  as  in  ordinary  labors,  because  in  most  cases  the 
child  is  small,  being  premature.  Before  using  it,  however,  it 
should  always  be  ascertained  that  there  exists  no  other  me- 
chanical obstruction,  such  as  transverse  presentation,  pelvic 
narrowing,  tumors,  etc.  Should  the  pregnancy  be  at  term 
and  the  child  full  sized,  the  use  of  ergot  is  not  so  safe,  yet  the 
risk  in  using  it  even  here  may  be  less  than  the  dangers  of 
delay  from  inefficient  pains. 

Simpson's  method  of  treating  placenta  prsevia  consisted  in 
completely  separating  and  extracting  the  placenta,  trusting  to 
powerful  uterine  contraction  for  subsequent  rapid  delivery  of 
the  child — a  trust  so  seldom  realized  in  practice  that  Simpson's 
plan  scarcely  allows  a  chance  for  the  child's  life.  Complete 
separation  of  the  placenta,  however,  will  often  arrest  the 
hemorrhage,  and  may,  therefore,  be  of  use  when  the  child  is 
dead,  or  not  viable,  or  pretty  sure  to  die  from  prematurity  of 
the  labor ;  or  when  great  exhaustion  on  the  part  of  the  woman, 
and  the  state  of  her  pelvis  and  soft  parts,  contra-indicate  de- 
livery by  version. 

No  precise  rules  can  be  laid  down  for  the  exact  treatment 
of  placenta  prsevia  in  every  case.  The  main  difficulties,  dan- 
gers, and  principles  of  management  having  been  learned  and 
the  several  methods  of  treatment  enumerated,  the  rest  must 
depend  upon  the  judgment,  skill,  and  self-possession  of  the 
accoucher. 

After  delivery  ergot  must  be  given,  and  for  several  days,  to 
prevent  post-partal  hemorrhage ;  and  a  two  per  cent,  solution 
of  carbolic  acid  should  be  injected  into  the  vagina  twice  a  day 
to  prevent  septic  infection.  Should  bleeding  recur,  from  the 
low  segment  of  the  uterus,  when  the  body  of  the  organ  is  well 
contracted,  the  bleeding  surface  may  be  swabbed  with  a  solu- 
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tion  of  styptic  iron,  through  a  speculum,  or  tamponed  with 
iodoform  gauze. 

Hemorrhage  before  Delivery,  but  without  Pla- 
centa Previa. — Partial  separation  of  the  placenta,  with 
hemorrhage,  may  occur  during  the  latter  months  of  pregnancy 
or  after  labor  has  begun,  when  the  organ  is  normally  situated. 
It  may  result  from  blows,  falls,  or  other  mechanical  violence ; 
pathological  degeneration  of  the  placenta  or  utero-placental 
junction ;  profound  anaemia,  albuminuria,  and  multiparity  with 
frequent  child-bearing  are  probable  predisposing  causes.  It 
sometimes  results  from  nephritis  during  pregnancy,  as  well  as 
from  other  acute  diseases,  viz.,  variola,  scarlatina,  typhoid 
fever,  and  acute  yellow  atrophy  of  the  liver.  Seldom  occurs 
in  primiparse. 

Symptoms, — ^Flow  of  blood  from  the  uterus;  pure  blood 
when  it  comes  fit)m  between  uterine  wall  and  unbroken  mem- 
branes ;  blood  mixed  with  liquor  amnii  when  the  membranes 
are  broken.  Hemorrhage  (coupled  with  alarming  syncope), 
distention  and  irregular  bulging  of  the  uterine  waU;  labor 
pains  may  be  absent  altogether,  or,  if  present,  are  irregular, 
feeble,  and  inefficient.  The  collapse,  pain,  etc.,  occurring 
during  labor,  have  been  mistaken  for  rupture  of  the  uterus. 
The  latter,  however,  will  be  accompanied  with  recession,  or 
mobility  of  the  presenting  part,  and  escape  of  the  child,  wholly 
or  partially,  into  the  abdominal  cavity.  Rupture  is  usually 
preceded  by  violent  uterine  contractions. 

Prognosis, — Extremely  grave,  especially  in  concealed  cases 
where  the  diagnosis  is,  or  may  be,  uncertain,  and  efficient 
treatment  postponed.  The  maternal  death-rate  is,  roughly, 
about  50  per  cent.;  the  infant  mortality,  95  per  cent.  Luckily 
the  accident  is  not  a  common  occurrence,  though  it  is,  per- 
haps, sometimes  undiscovered. 

Treatment. — Stimulate  uterine  contraction  by  every  known 
means.  Rupture  the  membranes  at  once ;  give  ergot  or  ergotin 
hypodermically ;  apply  uterine  compression  by  firm  abdominal 
binder. 

If  OS  be  dilated,  deliver  by  version,  or,  if  during  labor  the 
head  be  low  enough,  by  forceps.  If  the  os  be  not  dilated, 
dilate  it  with  Barnes's  bags,  until  sufficiently  open  to  admit 
of  version,  extraction  of  the  child  being  assisted  by  manual 
abdominal  pressure. 


P08T-PABTAL  HEMORRHAGE,  385 


CHAPTER    XXV. 

POST-PARTAL   HEMORRHAGE — "  FLOODING." 

Hemorrhage  after  delivery  of  the  child,  and  either  before 
or  aft;er  delivery  of  the  placenta,  is  a  most  dangerous  compli- 
cation, sometimes  causing  death  in  a  few  minutes,  especially 
when  unprepared  for  and  irresolutely  managed.  Hence,  ne- 
cessity of  fixed  principles  and  decided  remedies,  used  without 
hesitation,  in  the  hour  of  need.  Dr.  Gooch  well  said  :  "  No 
physician  should  have  the  assurance  or  hardihood  to  cross 
the  threshold  of  a  lying-in  chamber  who  is  not  thoroughly 
conversant  with  the  remedies  for  flooding."  It  consists  of 
bleeding  from  the  open  mouths  of  uterine  blood  channels  from 
which  the  placenta  has,  wholly  or  in  part,  been  separated. 

Causes. — Correctly  appreciating  the  causes  of  flooding  per- 
mits prevention,  which  is  better  than  cure.  Excluding,  for 
the  present,  the  rarer  cases  in  which  bleeding  occurs  from 
laceration  of  the  uterus,  vagina,  and  vulva,  the  one  condition, 
above  all  others,  that  leads  to  flooding  is  deficient  vierine  con- 
traction— sometimes  a  total  want  of  it — inertia  uteri.  Why 
should  the  womb  remain  inert  after  the  child  is  born  ?  Its 
muscular  walls  may  be  worn  out  by  a  long  labor ;  or  partially 
paralyzed,  like  an  overfull  bladder,  from  previous  overdisten- 
tion  due  to  amniotic  dropsy,  or  plural  pregnancy,  etc.  Too 
rapid  labor,  as  by  injudicious  haste  in  artificial  delivery,  or 
from  abnormally  enlarged  pelvis,  especially  when  preceded  by 
overdistention  of  the  womb,  produces  it.  The  uterine  mus- 
cular wall  may  be  congenital ly  deficient  in  development  (as  in 
precocious  mothers),  or  malformed,  or  bound  down  on  the  out- 
side by  peritoneal  adhesions,  or  texturally  degenerated  from 
previous  inflammation,  or  numerous  and  quickly  successive 
labors,  as  in  elderly  women.  Weak  uterine  muscles  may 
occur  from  general  weakness  of  the  female,  due  to  constitutional 
disease,  severe  previous  illness,  exhausting  discharges,  heat  of 
climate,  etc. 

Distention  of  bladder  or  rectum  causes  sympathetic  uterine 
inertia,  as  may  also  violent  mental  emotion. 

Retention  of  placenta — whether  from  morbid  adhesion,  large 
size  of  the  organ,  or  irregular  ("  hour-glass  ")  contraction  of 
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the  womb — mechanically  prevents  close  contractile  approxi- 
mation of  the  uterine  walls.  In  the  case  of  morbid  placental 
adhesion,  the  partially  separated  blood-channels  are  kept  open 
and  cannot  retract  to  prevent  bleeding,  as  they  normally  should 
do.  It  is  liable  to  occur,  as  already  stated,  in  placenta  prsevia. 
A  short  or  coiled  funis  may  lead  to  separation  of  the  placenta 
before  birth  of  the  child.  The  placenta  follows  the  delivery 
of  the  child  almost  at  once,  and  with  it  comes,  sometimes,  a 
profuse  hemorrhage  —  blood  that  had  accumulated  in  the 
uterus  between  the  time  of  placental  separation  and  delivery. 
Occasionally  fibroid  tumor  of  the  uterus,  when  seated  near 
placental  site,  will  produce  hemorrhage. 

Those  who  have  flooded  in  previous  labors  are  apt  to  flood 
again.     This  is  observed  in  plethoric  women,  subject  to  pro- 
fuse menstruation,  and  is  fiirther  explicable  by  existence  of 
conditions  as  to  pelvis,  womb,  etc.,  previously  mentioned, 
which  are  permanent  and  irremovable. 

Further  causes  are :  conditions  which  interfere  with  forma- 
tion of,  or  which  tend  to  move  and  displace,  coagula  in  the 
mouths  of  the  bleeding  vessels.  The  blood-chances  of  pro- 
found albuminuria,  and  wasting  diseases,  possibly  the  so-called 
"hemorrhagic  diathesis,"  may  retard  formation  of  coagula; 
and  formed  or  half-formed  clots  may  be  displaced  by  strong 
arterial  tension  and  pulsation,  or  by  the  patient  suddenly 
rising,  "  sneezing,  coughing,  laughing,  vomiting,"  etc.  (Lusk.) 

On  the  whole,  the  one  main  cause  is  deficient  vierine  contrary 
tion.  When  a  contracted  womb  continues  to  bleed  there  is 
probably  laceration. 

Symptoms. — Gushing  of  blood  from  the  vagina,  either  im- 
mediately or  some  time  after  birth  of  child,  or  still  later  after 
delivery  of  placenta.  Quantity  variable :  moderate  or  fatal — 
a  trickle  or  a  flood.  Absence,  partial  or  complete,  of  hard 
uterine  globe  on  hypogastric  palpation.  The  womb  may  be 
soft  and  greatly  enlarged  from  accumulation  of  blood  in  its 
cavity,  with  little  or  no  external  flow  ("concealed  hemor- 
rhage"). In  either  case  there  are  symptoms  of  blood-loss; 
deathly  pallor ;  cold  extremities ;  feeble,  frequent,  thready,  or 
imperceptible  pulse;  gaping,  restlessness,  dyspnoea,  and  hun- 
ger for  air ;  thirst,  and  even  hunger  for  food.  In  the  worst 
cases  syncope,  loss  of  vision,  convulsion,  death. 

Treatment.  Preventive  and  Preparatory  Measures.  —  The 
necessity  of  guarding  against  relaxation  of  the  uterus  and 
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promoting  uterine  contraction  during  the  third,  and  near  the 
end  of  the  second  stage  of  labor — hy  manual  pressure — has 
already  been  msisted  upon  as  a  precaution  in  every  case. 
Prof.  Lusk,  in  his  recently  published  work,  advises  every  ob- 
stetrician to  prepare  for  flooding  during  second  stage  of  labor 
— whether  it  be  likely  to  occur  or  not — by  providmg  before- 
hand a  good-working  Davidson  syringe,  ice  m  pieces  the  size 
of  an  egg,  brandy,  sulphuric  ether,  neutral  perchloride  of  iron, 
carbolic  acid,  ergot,  a  solution  of  morphia,  a  can  of  iodoform 
gauze,  a  hypodermic  syringe  filled  with  fluid  extract  of  ergot, 
or  two  grains  of  ergotin  in  solution,  together  with  pitchers  of 
hot  and  cold  water,  an  empty  basin,  a  fountain  syringe,  and  a 
bed-pan,  all  placed  within  easy  reach  of  the  bedside ;  a  prep- 
aration neither  tedious  nor  troublesome,  but  which  may  save 
a  life.^ 

When  the  hemorrhage  occurs,  grasp  the  uterus,  without  a 
momenfs  delay,  through  the  abdominal  wall,  and  knead  it  with 
the  finger-ends,  to  secure  contraction,  while  an  assistant  injects, 
hypodermically,  a  drachm  of  fluid  extract  of  ergot,  or  two 
grains  of  ergotin  in  a  drachm  of  water,  into  the  outside  of  the 
thigh.  Let  the  nurse  give  a  dose  of  ergot  by  the  mouth,  and 
also  put  the  child  to  the  breast.  With  proper  previous  prep- 
aration and  self-possession,  all  this  can  have  been  done  within 
thirty  seconds.  ^ 

Should  the  womb  not  yet  contract  and  the  flooding  continue 
let  one  hand  continue  to  grasp  the  fiindus  uteri  on  the  out- 
side, while  the  other  (again  without  hesitation)  is  passed 
quickly,  but  gently,  into  the  vagina  and  uterus.  Now  the 
uterine  wall  is  between  the  two  hands,  and  may  be  pressed 
between  them,  while  the  outside  one  applies  friction  to  the 
fundus.  If  the  placenta  be  undelivered,  it  must  be  removed  at 
once,  either  by  grasping  and  squeezing  the  fundus  firmly  by 
the  outside  hand,  or  the  hand  inside  grasps  the  placenta 
bodily,  having  previously  separated  any  remaining  adhesions, 
and  gently  withdraws  it,  the  hand  outsidp  meanwhile  com- 
pressing the  uterus  with  sufficient  firmness  to  squeeze  its 
anterior  and  posterior  walls  together.  If  the  placenta  he 
delivered  before  the  flooding,  and   large  blood-clots  occupy 

1  It  is  to  be  hoped  the  recommendations  of  Dr.  Lusk  may  contribute  to  lessen 
the  frequency  or  the  appalling  deaths  from  flooding,  many  of  which  may  be  at- 
tributaole  to  lack  of  previous  preparation.  It  has  long  been  the  author's  opinion, 
as  already  expressed  on  a  former  page,  that  some  such  preparation  should  be 
required  of  physicians  by  legal  enactment. 
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the  cavity,  these  must  be  fearlessly  removed,  and  the  obste- 
triciau's  hand  take  their  place ;  at  the  same  time  a  piece  of 
ice  as  large  as  an  egg  may  be  passed  in  with  the  hand  and 
moved  about  over  the  surface  of  the  uterine  cavity.  A  special 
mode  of  grasping  the  uterus — bimanual  manipulation — may 
be  tried  as  followa :  Press  the  finger-enda  of  the  outside  hand 
deep  in  between  the  umbilicus  and  uterus,  so  that  the  latter 
resting  in  the  palm  may  be  pushed  down  and  forward  against 
the  pubes,  while  the  other  hand  {or  two  fingers  of  it),  passed 
high  up  along  the  posterior  vaginal  wall,  presses  the  lower 
segment  of  the  womb — in  fact,  its  cervix — forward  toward  the 
symphysis  pubis,  thus  by  a  sort  of  temporary  anteflexion  the 


BlmAniml  compression  praduciug  antofloilon,  etc. 

canal  of  the  neck  is  closed  and  no  blood  can  come  out,  while 
the  pressure  above  prevents  enlargement  of  cavity  and  ac- 
cumulation within.  It  also  stimulates  contraction.  (See 
Fig.  197.) 

A  rolled,  gashed  lemon,  or  a  small  sponge  filled  with  vine- 
gar, or  with  spirits  of  turpentine,  passc<l  into  the  womb,  and 
squeezed  so  that  their  respective  juices  come  incontact  with 
the  uterine  walla,  are  also  efficient  stimuli  to   contraction 
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And  another  good  one  is  irrigation  of  the  uterine  cavity  with 
hot  water  (110°-120°  F.)  by  means  of  a  Davidson  syringe, 
care  being  taken  that  the  instrument  is  completely  emptied  of 
air  before  being  used ;  a  bed-pan  receives  the  returning  water. 

In  every  case  the  child,  whether  washed  or  not,  may  be  put 
to  the  breast,  by  an  assistant,  in  the  hope  that  suction  of  the 
nipples  will  produce  reflex  uterine  contraction. 

Contraction  may  sometimes  be  induced  by  rolling  a  piece  of 
ice  on  the  abdomen  over  the  fiindus  at  intervals,  or  pouring 
cold  water  from  a  height  upon  it,  or  flapping  it  with  a  wet 
towel,  or  injecting  ice-water  into  the  rectum,  or  vagina,  or 
even  into  the  uterus ;  this  last,  however,  is  not  so  good  as  the 
hot  water  previously  mentioned. 

Should  all  means  thus  far  referred  to  fail,  the  last  resorts 
are :  injecting  the  uterine  cavity,  or  swabbing  it  by  a  sponge 
probang  with  liq.  ferri  perchlor.  (or  liq.  fer.  persulph.)  one 
part  to  five  parts  of  water.  This  constringes  the  mouths  of 
the  bleeding  vessels,  coagulates  the  blood  in  them,  and  stimu- 
lates uterine  contraction.  The  remedy  is  not  without  danger 
to  life,  but  is  justifiable  when  other  means  have  failed.  Tinct- 
ure of  iodine,  one  part  to  three  of  water,  has  been  used  in  the 
same  manner. 

Dr.  Barnes  insists  that  the  dangers  of  injecting  uterus  with 
styptic  iron  solutions  will  be  prevented  if  the  following  rules 
be  followed  in  using  it:  (1)  be  sure  that  uterus  is  empty  of 
placenta,  blood,  and  clots ;  (2)  compress  body  of  uterus,  dur- 
ing injection,  with  the  hand ;  (3)  have  two  basins  ready,  one 
containing  hot  water  (with  which  womb  is  first  washed  out), 
and  another  containing  the  iron  solution  (which  immediately 
follows  the  hot  water).  Inject  seven  or  eight  ounces  of  the 
iron  solution,  slowly  and  gently,  all  the  time  keeping  up 
steady  pressure  on  fundus  uteri.  Dr.  Barnes's  formulse  are  as 
follows : 

B. — Solid  ferric  chlorid.,  gj- 

Aqua,  ^x.— M. 
or 

R . — Liq.  ferri  perchlor.  fortior  (Ph.  Br.),  gjss. 

Aqua,  gviijss.  — M. 

He  advises  womb  to  be  washed  out  daily  with  carbolic 
injections  afterward,  to  prevent  septicaemia. 

Compression  of  the  abdominal  aorta  has  been  employed 
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with  good  result  as  a  temporary  measure  in  urgent  cases.  It 
cuts  off  the  blood-supply  to  the  flooding  uterus,  stimulates 
uterine  contraction,  and  lessens  risk  of  fatal  syncope  by  keep- 
ing blood  in  the  brain  that  would  otherwise  flow  downward. 

Instead  of  the  application  of  styptic  iron  (which,  at  best,  is 
dangerous),  a  more  safe  and  apparently  as  eflicient  a  method 
of  arresting  hemorrhage  has  been  found  in  the  uterine  tampon 
of  iodoform  gauze,  or  of  gauze  soaked  in  a  3  per  cent,  creolin 
mixture.  Kemember,  it  is  a  tampon  in  the  viervs,  not  in  the 
vagina.  The  gauze  is  soaked  in  a  20  per  cent,  iodoform  solu- 
tion and  sprinkled  with  iodoform  powder.  Three  strips  of 
gauze  each  2  inches  wide  and  3  yards  long  are  prepared. 
After  disinfecting  the  vagina  with  a  3  per  cent,  carbolic-acid 
solution,  or  with  a  1  to  3000  solution  of  corrosive  sublimate, 
the  patient  is  placed  crosswise  on  the  edge  of  the  bed,  and  the 
tampon  introduced,  by  seizing  the  cervix  uteri  with  the  hooks 
of  a  volsella  forceps  and  pulling  it  down  to  the  vulva,  while 
one  end  of  the  gauze  strip  is  grasped  by  a  pair  of  long  uterine 
forceps  and  carried  to  the  ftindus,  then  the  forceps  are  with- 
drawn and  another  and  another  fold  of  the  strip  introduced 
until  the  womb  be  filled.  When  the  genital  passage  and  vagina 
are  large,  so  that  there  is  plenty  of  room,  the  womb  may  be 
pushed  down  by  pressure  of  the  left  hand  over  the  ftindus 
until  the  os  become  visible  at  the  vulva,  when  two  fingers  of 
the  right  hand  push  up  the  gauze  into  the  uterine  cavity  until 
it  be  fiill.  The  rough  gauze  is  thought  to  produce  irritation 
of  the  uterine  muscles  and  hence  contraction.  The  tampon 
may  remain  24  hours,  when  it  is  easily  removed  by  traction 
on  one  end  of  the  strip.  The  advocates  of  this  method  con- 
sider it  so  sure,  safe,  and  simple,  that  instead  of  making  it  a 
last  resort,  they  use  it  at  once,  if  ergot  and  manual  compres- 
sion fail  to  arrest  the  bleeding. 

Under  no  circumstances  should  a  vaginal  tampon  be  used. 
It  would  cause  the  uncontracted  empty  womb  to  fill  up  with 
blood,  thus  converting  an  external  hemorrhage  into  an  inter- 
nal, "  concealed  "  one,  and  enlarging  instead  of  diminishing 
the  uterine  cavity. 

When  the  bleeding  has  been  arrested  and  good  contraction 
of  the  uterus  produced,  the  organ  must  be  supported  on  the 
outside  by  firm  and  equable  compression  over  the  abdomen, 
in  order  to  maintain  its  retraction  and  prevent  recurrence  of 
hemorrhage.     A  well-adjusted  abdominal  binder,  with  com- 
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presses  over  the  top  and  sides  of  the  uterus,  should  be  care- 
fully applied.  Prof.  Lusk  suggests  a  sack  partially  filled  with 
moistened  sand  or  common  salt  as  a  reliable  compress  and 
easy  to  obtain.  A  small  basin,  padded  inside  with  napkins, 
placed  over  the  fundus,  is  another  similar  device. 

In  all  cases  it  should  be  ascertained  that  inertia  of  the  womb 
is  not  kept  up  by  a  full  bladder  or  rectum. 

To  restore  the  circulation  after  hemorrhage  has  ceased,  or 
to  prevent  impending  fatal  syncope  during  its  continuance, 
stimulants,  nutrients,  and  opiates  are  required.  A  drachm  of 
brandy,  whiskey,  or  sulphuric  ether  may  be  given  hypodermi- 
cally,  and  repeated  at  required  intervals ;  morphia  hypodermi- 
cally  to  promote  cerebral  congestion,  and  tincture  of  opium 
and  brandy  internally  in  ftiU  doses,  together  with  strong  beef 
essence,  milk,  etc.,  at  short  intervals.  In  feeding  the  patient, 
the  smallest  quantity — only  a  teaspoonful  every  one  or  two 
minutes — may  be  all  the  stomach  will  bear  without  vomiting ; 
this  to  be  increased  as  larger  portions  are  tolerated.  If,  in 
spite  of  care,  vomiting  occur,  opiates,  stimulating  and  nutrient 
enemata,  or  hypodermic  injections  may  be  used  to  the  tempo- 
rary exclusion  of  mouth-feeding.  Admit  plenty  of  fresh  air 
from  open  windows.  Kemove  all  pillows  to  keep  the  head 
low,  and  elevate  the  foot  of  the  bed,  thus  promoting  gravita- 
tion of  blood  to  the  brain  and  medulla.  The  head  must  not 
be  raised  from  its  dependent  position,  to  give  food  or  medicine, 
nor  for  any  other  purpose,  for  fear  of  syncope  and  fatal  heart- 
clot,  until  reaction  have  taken  place. 

Compression  of  the  brachial  and  femoral  arteries — or  bind- 
ing the  four  extremities  with  Esmarch's  bandages — like  aortic 
compression — may  keep  enough  blood  in  the  brain,  tempo- 
rarily, to  prevent  death,  while  stimulants  get  time  to  act. 

When  death  is  so  near  at  hand  that  respiration  seems  about 
to  cease,  fiack  the  face,  neck,  and  breast  with  a  wet,  cold 
napkin;  it  invokes  additional  inspirations,  and  is  usually 
grateful  to  the  patient. 

When  stimulants  and  the  other  measures  mentioned  fail  to 
produce  reaction,  transfusion  may  save  the  patient.  The 
transfiision  of  blood,  or  of  fresh  cow's  milk,  formerly  used, 
have  of  late  been  superseded  by  the  more  easily  available  pro- 
ceeding of  infusing  into  the  circulation  a  saline  solution.  As 
much  as  a  quart  oi  the  following  mixture  may  be  slowly  intro- 
duced into  a  vein. 
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B . — Sodii  chloridi,  Sjss. 
Sodii  bicarb.,  gr.  xv. 
Aq.  destillat.,  Oij. — M. 

Dr.  Lusk  uses  a  simple  solution  of  common  salt,  five  grains 
only  to  a  pint  of  water.  The  fluid  may  be  passed  into  a  vein 
of  the  arm — usually  the  median  cephalic — by  means  of  an 
elevated  funnel,  or  fountain  syringe,  from  which  depends  a 
tube  surmounted  at  its  lower  end  by  a  small  canula  for  pene- 
trating the  opened  vein. 

The  followmg  simple  method  of  arterial  infiision*  has  been 
successfiiUy  employed :  The  saline  solution  having  been  pre- 
pared and  placed  in  a  fountain  syringe,  the  needle  of  an  ordi- 
nary hypodermic  syringe  is  slowly  plunged  into  the  tissues  of 
the  thigh  until  its  point  penetrate  the  femoral  artery  (indi- 
cated by  the  appearance  of  arterial  blood  in  the  needle),  when 
the  end  of  the  rubber  tube  is  fitted  over  the  base  of  the  needle 
and  securely  tied  by  an  assistant,  who  then  holds  the  needle 
immovably ;  or,  in  the  absence  of  an  assistant,  the  needle  may 
be  grasped  by  a  pair  of  haemostatic  forceps,  the  handles  of  the 
latter  being  then  fixed  on  the  thigh  with  strips  of  adhesive 
plaster.  The  bag  of  the  fountain  syringe  containing  the  solu- 
tion may  now  be  elevated  six  or  seven  feet  above  the  level  of 
the  thigh,  when  the  fluid  slowly  flows  into  the  artery  by  grav- 
itation. 

Whatever  method  is  used,  the  solution  must  always  be  hot 
— about  100°  F.  Half  an  hour  or  more  may  be  required  to 
allow  the  gradual  introduction  of  a  suflicient  quantity  of  the 
fluid. 

As  a  substitute  for  transfusion,  large  quantities  of  the  saline 
solution  have  been  injected  hypodermically  into  the  cellular 
tissue  of  the  chest,  either  in  front,  or  behind  between  the 
scapulae. 

After  reaction  has  been  established,  the  woman  will  suffer, 
perhaps  for  several  days,  with  neuralgic  headache,  and  pho- 
tophobia, due  to  cerebral  anaemia ;  hence  iron,  quinine,  and 
nutritious  diet  will  be  required,  and  opium  to  relieve  the  pain. 

Secondary  Post-partal  Hemorrhage  (Puerperaly  or  Remote 
He))iorrhage)  may  occur  within  three  or  four  days,  or  even  as 
many  weeks,  after  labor.    Its  causes  are :  retained  blood-clots, 

1  This  is  the  method  of  Dr.  R.  H.  M.  Dawbarn. 
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membranes,  or  pieces  of  placenta,  or  (perhaps  unsuspected)  a 
placenta  succenturia,  in  the  uterus.  It  may  also  arise  from 
violent  mental  emotion,  or  physical  exertion,  or  use  of  alco- 
holic stimulants  soon  after  labor.  Fecal  accumulation ;  retro- 
flexion of  the  womb ;  laceration  of  the  cervix ;  inversion ; 
thrombus  of  cervix  or  vulva ;  fibroid  and  polypoid  tumors ; 
and  certain  blood-changes,  such  as  those  of  profound  anaemia, 
albuminuria,  or  miasmatic  poisoning,  are  additional  causes. 
One  case  occurring  eight  days  after  labor,  followed  the  inha- 
lation of  chloroform  and  aconite,  for  insomnia.  Symptoms: 
Bleeding  may  come  on  suddenly  (quantity  variable),  stop, 
and  recur  at  intervals.  It  may,  or  may  not,  be  accompanied 
by  fetid  discharges,  and  septicaemic  symptoms.  Treatment 
depends  upon  cause,  which  must  be  thoroughly  investigated. 
In  case  of  retained  clots  or  secundines,  remove  them  by 
finger  or  blunt  curette,  swab  uterine  cavity  with  tincture 
of  iodine,  and  give  ergot  with  tinct.  cannabis  Indica  gtt.  xv 
every  six  hours.  If  septicsemic  symptoms,  carbolized  injec- 
tions to  uterine  cavity,  with  care  to  insure  their  immediate 
return.  Ketroflexion  will  require  replacement  and  a  full- 
sized  Hodge  pessary.  The  inverted  womb  must,  if  possible, 
be  replaced,  or  astringent  washes  applied  to  the  bleeding  sur- 
face in  case  of  failure.  Whether  or  not  the  cause  have  been 
discovered,  the  bleeding  may  be  often  arrested  by  vaginal 
injections  of  hot  water  (1 10^-115°  F.),  continued  for  ten  or 
fifteen  minutes.  Should  it  fail,  pack  the  cavity  of  the  uterus 
with  iodoform  gauze. 

In  any  case  absolute  rest  and  mental  quietude,  with  tonics 
— especially  tinct.  ferri  chloridi — and  nutritious  liquid  diet,  as 
a  matter  of  course.  Other  plans  of  treatment  will  be  suggested 
by  the  remaining  causes  before  mentioned. 

Morbid  Retention  of  the  Placenta,  from  causes  other 
than  inertia  uteri,  has  been  referred  to  as  an  additional  factor 
in  the  production  of  post-partal  hemorrhage.  It  is  commonly 
due  to  morbid  adhesion  of  the  placenta  to  the  uterine  wall,  in 
consequence  of  placentitis,  or  inflammation  of  the  utero-pla- 
cental  junction,  having  taken  place  during  pregnancy ;  or 
there  may  have  been  chronic  inflammation  of  the  lining  of 
the  womb  (endometritis'),  with  hyperplasia  of  connective  tis- 
sue, before  impregnation.  Abnormal  placental  adhesion  is 
often  associated  with,  and  is  indeed  a  cause  of,  irregular  ^^hour- 

17* 
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gliiss  "  eontra^ion  of  the  uterus  (see  Fig,  198),  which  consists 
in  a  spasmodic  contraction  of  some  of  the  circular  muscular 
fibres  of  the  womb  near  its  middle,  the  placenta  \xaag  re- 
tained above  the  constriction,  through  which  last  the  umbilical 
cord  may  be  traced  up  from  the  os  externum. 


Hour-glBU  contractloD  of  uterus,  with  encTBtmeat  of  U]«  pl&ceala. 

Spagmod'K  eontraeiion  of  the  o»  is  another  condition  by  which 
delivery  of  the  placenta  may  be  delayed. 

Treatmeni. — Spasm  of  the  os,  and  spasm  of  the  circular 
fibres  higher  up,  may  both  be  overcome  by  steady,  continumis 
pressure  with  tne  hand,  the  finger-ends  being  approximated 
into  a  cone,  or  one  finger  put  in  at  a  time  until  all  have 
entered,  when  the  hand  may  be  gradually  forced  through  the 
constriction,  counter-pressure  being  always  made  by  the  other 
hand  upon  the  fundus.  The  placenta  is  then,  Miwt  adherent, 
simply  grasped  by  the  hand  and  gently  withdrawn  during  a 
eoatractiun  of  the  uterus,  aid  being  afforded  by  pressure  on 
the  fundus,  and  by  ergot.  If  the  organ  be  adherent,  the 
morbid  adhesion  must  be  broken  up,  and  the  placenta  com- 
pletely separated  before  withdrawal  is  attempted.  A  finger- 
one  or  two  —  must  be  insinuated  between  the  uterus  and 
placenta  at  some  point  already  partially  separated,  or,  if  no 
partial  separation  exist,  at  a  point  where  the  placental  border 
is  thick,  and  then  passetl  to  and  fro,  transversely  through  the 
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utero-placental  junction,  acting  like  a  sort  of  blunt  "  paper- 
knife,"  until  separation  be  complete.  Another  mode  is  to  find, 
or  make,  a  margin  of  separation  as  before,  and  then  peel  up 
the  placenta  with  the  finger-ends,  rolling  the  separated  portion 
toward  the  hand-palm  upon  the  surface  of  the  still  adherent 
part,  as  one  might  lift  up  the  edge  of  a  buckwheat  cake  and 
roll  it  upon  itself  until  it  were  turned  completely  over  and 
separated  from  the  plate  on  which  it  lay.  Strong  fibrous  or 
fibro- cartilaginous — rarely,  even  partially  ossified — bands  may 
require  to  be  pinched  in  two  between  the  thumb-nail  and 
index-finger.  Great  care  is  necessary  to  avoid  peeling  up  an 
oblique  layer  of  uterine  muscular  fibre,  which  might  split 
deeper  and  deeper  until  leading  the  finger-ends  through  the 
uterine  wall  into  the  peritoneal  cavity.  Should  such  a  split- 
ting begin,  leave  it  alone  and  recommence  the  separation  at 
some  other  point  on  the  placental  margin.  It  is  sometimes 
only  possible  to  get  the  placenta  away  in  pieces.  These 
should  be  afterward  put  together  and  examined  to  indicate 
what  remnants  are  left  behind.  It  may  be  quite  imprac- 
ticable to  get  out  every  bit,  but  small  remnants,  or  thin 
layers  too  firmly  adherent  for  removal,  do  not  distend  the 
womb  enough  to  create  hemorrhage  from  their  bulk,  and  the 
subsequent  danger  of  septicaemia  from  their  decomposition 
may  be  obviated  by  injecting  warm  (two  per  cent.)  carbolized 
water  into  the  uterus,  twice  daily,  until  everything  have  come 
away. 

In  cases  where  the  placenta  is  retained  from  its  unusually 
large  size,  hook  down  one  edge  of  it  with  the  fingers  to  insure 
its  presenting  endwise  instead  of  flat  like  a  button  buttoned 
in  a  button-hole,  and  then  make  downward  and  backward 
traction — aided  by  abdominal  pressure — to  draw  it  through 
the  OS  uteri.  To  make  the  backward  traction  referred  to,  dig 
one  or  two  finger-ends  into  the  substance  of  the  placenta, 
if  it  cannot  be  grasped  firmly  enough  by  the  finger-ends, 
and  manipulate  as  if  attempting  to  push  U  toward  the  sacrwtn, 
A  part  of  the  organ  having  thus  been  made  to  bulge  out  of 
the  OS,  release  the  fingers  and  hook  them  into  the  placenta 
again,  higher  up,  and  so  on  until  it  have  entirely  passed  into 
the  vagina. 

f  When,  in  extracting  placenta  artificially,  the  hand  has  been 
introduced  into  womb,  the  latter  should  be  washed  out  after- 
ward with  a  carbolic  solution. 
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Introducing  the  hand  into  the  vagina  for  extraction  of  the 
placenta  is  sometimes  sufficiently  painful  to  cause  objection 
and  resistance  on  the  part  of  the  female,  the  vulvar  orifice 
being  tender  or  perhaps  more  or  less  lacerated.  A  little  firm- 
ness of  purpose,  sometimes  lacking  in  the  young  practitioner, 
coupled  with  moral  encouragement  of  the  woman,  and  gentle- 
ness of  manipulation,  will  remedy  the  difficulty. 


CHAPTEK    XXVI. 


INVERSION   OF   THE  UTERUS. 


The  womb  may  be  inverted  in  various  degrees,  from  a  sim- 
ple indentation  of  the  fundus  to  its  being  turned  completely 
"  wrong  side  outward,"  and  hanging  upside  down  in  the 
vagina.  It  usually  begins  by  ^^  depression  *'  of  the  fundus, 
the  top  of  the  uterus  being  indented  like  the  bottom  of  an 


Fig.  199. 


Three  degrees  of  inversion. 

a.  Depression  of  fundus,    b.  Uterine  cavity,    c.  Vagina. 

fundus  before  inversion. 


dtod.  Normal  line  of 


old-fashioned  black  bottle ;  this  may  go  on  until  the  fiindus 
reach  and  begin  to  protrude  through  the  os  into  the  vagina 
{^^ partial  inversion  ^^  )y  or  the  protruding  part  may  come 
through  more  and  more,  until  the  whole  organ  be  turned 
inside  out  Q^ complete  inversion^^).     (See  Fig.  199.) 
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Occasioiially  invcraiun  begins  at  the  aeck,  the  fundus  being 
then  inverted  last.     (See  Fig.  200.) 

Causes. — Under  aiiy  circumstances  inversion  of  the  uterus 
is  rare,  but  it  is  usually  the  result  of  mismanagement — traction 
on  the  cord,  or  upon  au  unseparated  adherent  placenta,  during 
the  third  stage  of  labor,  especially  when  the  womb  is  not  well 
coatiacted.  Other  causes  are:  an  actually  short  umbilical 
cord,  or  one  that  is  praetieally  short  from  coiling  round  the 
child ;  sudden  delivery,  particularly  while  standing,  and  when 


luversloD  begloalng  aX  the  carvls.    (Aftsr  DUNCiN.) 

the  uterus  is  over-distended  and  relaxed ;  violent  Mtraining, 
or  coughing  efforts  after  delivery ;  forcible  and  injudicious 
pressure  upon  the  fundus  from  above,  whether  by  tne  hand 
or  heavy  compresses.  In  short,  a  relaxed  womb  may  be  in- 
verted, either  by  pressure  from  above,  or  by  traction  from 
below:  inversion  of  a  well  eontraeted  uterus  is  impossible. 

A  very  few  cases  have  occurred  after  abortion  and  in  unim- 
pregnated  uteri  with  polypi  whose  pedicles  were  attached  near 
the  fundus,  but  these  last  belong  to  gynecology. 

Symptoms — Hemorrhage,  faintneas,  shock,  pain,  vesical  and 
rectol  tenesmus.  Abdominal  palpation  reveals  "  depression  " 
of  fundus,  and  bimanual  examination,  in  "  partial "  and  "com- 
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plete  "  inversion,  demonstrates  respectively  partial  or  complete 
absence  of  uterus  from  its  normal  position  in  the  pelvis.  Diag- 
nosis may  be  obscured  by  a  ftiU  bladder  (produced  by  the 
inversion),  but  using  a  catheter  will  relieve  this  difficulty. 
Vaginal  examination  discovers  uterine  tumor  occupying  the 
vagina,  together  with  the  placenta,  if  this  last  have  not  been 
previously  delivered. 

A  fibrous  polypus  (the  only  thing  liable  to  be  confounded 
with  an  inverted  womb)  may  be  diagnosticated  from  the 
uterus  by  its  complete  insermbility,  its  total  want  of  contraction 
when  handled  J  and  hj  following  its  pedicle  through  the  os  uteri 
up  into  the  uninverted  uterine  cavity^  which  last  may,  in  any 
case  of  doubt,  be  demonstrated  with  the  uterine  sound.  Feel- 
ing the  womb  in  its  proper  position,  through  the  abdominal 
wall,  shows  the  organ  is  not  inverted.  Uterine  inversion  is 
hardly  likely  to  be  mistaken  for  polypus,  except  when  the 
organ  remains  inverted  for  months  (sometimes  for  years)  after 
labor,  becoming  reduced  in  size  by  involution;  such  cases 
are  called  "  chronic  inversion,"  and  properly  belong  to  gyne- 
cology. 

The  prognosis  of  uterine  inversion  during  labor  is  always 
serious.  The  great  immediate  danger  is  profiise  hemorrhage, 
the  more  profuse  when  associated  with  inertia  uteri,  and  per- 
haps some  spasm  of  the  os.  Much  depends  upon  the  early 
reduction  of  the  inversion.  Every  minute  adds  to  both  dan- 
ger and  difficulty.  Exceptionally,  the  placenta  may  be  suffi- 
ciently adherent  to  prevent  great  hemorrhage. 

TreatmetiL — "  Depression  "  of  the  fiindus  and  "  partial " 
inversion  may  be  readily  reduced,  by  passing  the  hand  into 
the  womb  and  pushing  out  the  indented  portion,  while  the 
organ  is  then  stimulated  to  contract. 

When  inversion  is  "  complete  "  reduction  may  still  be  easy, 
if  attempted  at  once,  but  not  so  after  delay.  If  the  placenta 
be  still  wholly  or  in  great  part  adherent,  it  should  be  at- 
tempted to  push  it  back  with  the  uterus,  the  closed  fist  being 
pressed  against  the  dependent  fundus,  on  which  the  placenta 
forms  a  cushion,  while  counter-pressure  is  made  with  the  other 
hand  over  the  abdomen.  When  the  bulk  of  the  placenta  inter- 
feres with  reduction,  and  when  it  is  already  in  great  part 
detached  from  the  womb,  its  separation  may  be  completed 
before  pushing  back  the  fundus.  When  constriction  of  the 
OS,  and  other  causes,  have  produced  swelling  and  congestion 
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of  the  inverted  uterine  body,  the  latter  must  be  compressed 
between  the  two  hands  steadily  for  a  few  moments  to  lessen 
its  bulk  before  reduction  is  attempted. 

Should  spasmodic  constriction  of  the  os  render  reduction 
impossible  even  by  steady,  firm  pressure,  anaesthesia  may  be 
resorted  to  to  relax  the  spasm,  but  the  main  principle  of  suc- 
cess in  these  cases  is  to  maintain  continued  pressure,  without 
any  intermission,  for  five,  ten,  or  fifteen  minutes,  and  with 
like  continued  counter-pressure. 

After  reduction,  the  hand  must  not  be  withdrawn  from  the 
uterine  cavity  until  the  organ  have  been  made  to  contract,  and 
the  placenta,  if  pushed  back  with  the  womb,  must  then  be 
separated  and  withdrawn,  as  in  other  cases. 

To  ftirther  prevent  a  return  of  the  inversion,  the  uterine 
cavity  should  be  irrigated  with  hot  water — 1 10^-115°  F. — 
a  quart  or  more  may  be  required ;  it  secures  contraction  and 
arrests  bleeding. 

When  the  dependent  inverted  fundus  refuses  to  yield 
readily  to  manual  pressure,  one  or  both  of  the  angles  01  the 
womb,  where  the  Fallopian  tubes  enter,  may  be  first  indented 
in  the  operation  of  reduction.  Inertia  and  hemorrhage  result- 
ing from,  or  complicating  inversion,  require  the  remedies  for 
post-partal  hemorrhage.     (See  Chapter  XXV.,  pp.  389,  390.) 


CHAPTEK   XXVII. 


RUPTURE  OF  THE  UTERUS,  VAGINA,  ETC. 

Rupture  of  the  Uterus  may  occur  in  any  direction, 
transversely,  longitudinally,  or  both ;  in  any  position,  fundus, 
body,  or  neck,  most  frequently  toward  the  last ;  and  in  vari- 
ous degrees — ^that  is,  through  the  muscular  wall  without  rup- 
ture of  the  peritoneum — ^Hncomplete  rupture,"  or  through 
both  peritoneal  and  muscular  coats — "  complete  rupture." 

Causes. — Strong  uterine  contraction  coupled  with  mechanical 
impediment  to  passage  of  child — conditions  existing  in  trans- 
verse presentations,  pelvic  deformity,  or  contraction,  and  with 
large  size  of  the  foetus,  especially  of  the  foetal  head,  as  in  hydro- 
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cephalus,  obstruction  from  iibroid  or  other  tumors,  etc. ;  the 
danger  in  all  of  these  cases  is  increased  by  ergot,  which  is 
sometimes  unfortunately  given.  Occasionally  rupture  occurs 
withmd  obstruction  to  passage  of  child  ;  it  is  then  explained 
by  thmte  degeneration — fatty,  fibrous,  or  tubercular-— of  the 
uterine  wall;  or  the  tear  may  occur  at  the  site  of  a  previous 


Arm  proseLlinion  with  threftteaed  niptnre  of  ibioned  lower  Begmool  ol 
uterui.    (AfterScDRODER.) 

rupture,  or  through  the  old  scar  of  a  former  Csesarean  section. 
It  may  also  result  from  traumatic  injury  following  blows,  falls, 
squeezing,  etc  The  uterine  wall  is,  rarely,  nipped  and  pinched 
between  the  presenting  part  of  the  child  and  abnormal  sharp 
eiiges  of  bone  projecting  into  the  jielvic  canal,  by  wliich  a 
solution  of  continuity — the  beginning  of  rupture — is  produced. 
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Multiparity,  and  the  thinning  of  the  uterine  walla  due  to  fre- 
quent childbearing,  are  predisposing  causes.  Anteflexion, 
anteversion,  cervical  obstruction,  and  lateral  obliquity  of  the 
uterus,  constitute  other  instaacee  of  mechanical  hindrance  to 
labor  liable  to  be  attended  with  rupture.  The  womb  may  be 
ruptured  by  violent  and  unskilful  manipulations  during  ver- 
sioQ  and  forceps  operations.    Inflammatory  changes  in  the 


uterine  tissues,  due  to  prolonged  pressure  between  the  fietus 
and  pelvic  walls,  conduce  to  rupture — even  ulceration  and 
gangrene  may  occur. 

Symptoms.  —  Although  rupture  generally  occurs  suddenly 
and  without  warning,  the  existence  of  conditions  meutioned 
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under  the  head  of  "  causes  "  ought  to  be  sufficient  to  indicate 
danger  of  the  accident.  In  the  more  usual  cases  of  mechan- 
ical obstruction  there  occurs,  some  time  before  rupture,  a  re- 
markable thinning  and  stretching  of  the  lower  segment  of  the 
uterus,  while  the  upper  and  middle  segments  of  the  womb  are 
thickened,  the  line  of  division  between  the  thin  and  thick  por- 
tions constituting  a  perceptible  ridge  or  furrow,  commonly 
known  as  the  ^^Ring  of  Bandl,^^  by  whom  it  was  described. 
This  condition  is  shown  in  Fig.  201,  illustrating  the  result  of 
prolonged  labor  in  an  arm  presentation.  On  one  side  fully 
half  of  the  uterus,  extending  from  the  shoulder  of  the  child  to 
the  top  of  its  head,  is  thinned  as  described.  The  same  condi- 
tion appears  in  Fig.  202,  showing  obstruction  from  a  large 
hydrocephalic  head ;  the  thin,  stretched  part  of  the  uterus 
extending  from  the  os  uteri,  on  a  level  with  pelvic  brim,  up 
to  the  child's  arm. 

.  It  is  this  thinned  portion  that  is  especially  liable  to  rupture. 
The  increased  thickness  of  the  upper  segment  is  explained  by 
muscular  retraction,  and  by  what  has  been  termed  "  migra- 
tion "  of  the  muscular  layers — ^they  separate  from  each  other ; 
some  slip  up  by  contraction,  and  leave  the  wall  below  thinner, 
but  thiclcen  the  part  above.  (See  Figs.  199  and  200.)  Pre- 
ceding rupture,  therefore,  the  ring  of  Bandl,  running  obliquely 
or  transversely  across  the  uterus,  may  be  discovered  by  abdom- 
inal palpation,  and  as  the  pains — usually  rapid  and  violent — 
progress,  the  ring  gets  higher  up  toward  the  ftindus ;  the  round 
ligaments  may  also  be  felt  as  teme  cords  through  the  abdominal 
wall.  The  vaginal  wall  may  also  be  tense  and  stretched. 
Such  conditions  indicate  danger  of  impending  rupture.  They 
are  often  coupled  with  symptoms  of  general  exhaustion  from 
prolonged  effort,  viz. :  small,  quick  pulse ;  hurried  breathing  ; 
anxious  expression ;  pronounced  mental  despondency  or  de- 
spair, etc. 

When  rupture  actually  occurs  the  typical  symptoms  are :  a 
sudden  sharp  pain  in  the  womb  (caused  by  its  tearing),  some- 
times accompanied  by  an  audible  noise ;  sudden  and  simulta- 
neous cessation  of  labor  pains ;  a  sensation  as  if  warm  fluid 
(really  blood)  were  being  diffused  into  abdomen  ;  violent  shock 
and  collapse,  indicated  by  pallor,  feeble  and  frequent  pulse, 
cold  extremities,  fainting,  hurried  respiration,  vomiting,  etc. 
(usually  due  to  hemorrhage  into  the  peritoneal  cavity).  On 
vaginal  examination  the  presenting  part  of  the  child  is  found 
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to  have  receded  from  its  former  situation,  owing  to  partial  or 
complete  escape  of  the  foetus  through  the  rent  into  the  abdom- 
inal cavity,  where,  by  abdominal  palpation,  it  may  be  felt  as 
an  irregular-shaped,  movable  tumor,  more  or  less  distinct  from 
another  tumor  formed  by  the  partially  contracted  uterus. 
Blood  may  or  may  not  escape  from  the  vagina.  A  loop  of 
intestine  may  prolapse  through  the  rent  and  be  found  by 
vaginal  examination. 

The  foregoing  array  of  symptoms  would  leave  no  room  for 
doubt  in  diagnosis.  But  wnen  rupture  takes  place  more  grad- 
ually or  is  "  incomplete/'  i.  e.,  when  the  muscular  coat  only  is 
ruptured,  the  peritoneum  remaining  intact,  the  symptoms  are 
less  decided.  The  child  will  not  have  escaped — at  least  com- 
pletely— into  the  abdomen,  but  will  be  contained  in  a  stretched 
pouch  of  peritoneum,  so  tense  that  the  different  parts  of  the 
child  cannot  be  recognized  in  it  by  abdominal  palpation, 
whereas  in  "  complete  "  rupture  the  foetal  parts  are  eoMly  rec- 
ognized and  can  be  easily  moved  about,  resting  loosely,  as 
they  do,  immediately  beneath  the  abdominal  wall.  The  pre- 
senting part  may  or  may  not  have  receded.  In  a  gradually 
progressive  rupture  labor  pains  may  continue  and  force  the 
child  gradually  through  the  enlarging  rent.  In  some  cases 
the  presenting  part  becomes  impacted  in  the  pelvis,  »o  that  it 
cannot  recede. 

Prognosis, — It  must  be  understood  that  rupture  (laceration) 
of  the  vaginal  portion  of  the  cervix  uteri  may,  and  frequently 
does,  occur  during  labor  without  any  necessary  immediate 
danger  to  life ;  but  in  these  the  tearing  does  not  involve  the 
peritoneum, .  and  escape  of  blood,  etc.,  into  the  abdominal 
cavity. 

Kupture  involving  any  portion  of  the  womb  above  the  vaginal 
part  of  the  cervix  is  a  different  affair.  The  prognosis  is  here 
most  grave.  Death  may  ensue  rapidly,  either  from  profound 
shock,  or  hemorrhage  into  the  peritoneum,  or  surviving  these 
dangers,  fatal  peritonitis  and  septicaemia  may  shortly  follow. 
The  maternal  mortality  much  depends  upon  the  severity  of 
the  case,  the  extent  of  rupture,  and  the  treatment  adopted. 
Formerly  it  was  stated  only  one  out  of  six  cases  survived,  but 
by  the  timely  performance  of  laparotomy  the  results  have 
become  so  much  more  favorable  that  over  half  the  women  are 
saved.  The  foetal  mortality  is  still  greater,  survival  of  the 
child  being  a  rare  exception. 
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Treatment — Before  the  occurrence  of  rupture,  but  when 
existing  conditions  indicate  an  evident  liability  to  the  acci- 
dent, every  means  of  prevention  must  be  adopted.  Though 
good  may  be  done  in  certain  cases  by  the  rectification  of  mal- 
presentations,  uterine  obliquities  and  flexions,  still  the  main 
prophylactic  resort  is  delivery,  either  by  forceps,  version,  cra- 
niotomy, or  whatever  other  method  the  circumstances  of  the 
case  require  or  will  admit.  Whatever  method  is  adopted, 
extra  care  is  necessary  to  avoid  violence  of  manipulation, 
particularly  when  version  is  attempted.  The  thin  distended 
lower  segment  of  the  womb  may  be  easily  ruptured  even  by 
moderately  violent  manipulations,  and  in  cases  where  the 
child  is  dead,  craniotomy  and  embryotomy  should  be  resorted 
to  by  preference,  notwithstanding  sufficient  amplitude  of  the 
pelvis  to  admit  of  version  being  performed. 

After  rupture  has  occurred,  especially  if  it  be  at  all  exten- 
sive, whatever  is  to  be  done  had  best  be  done  quickly.  There 
must  be  no  delay.  The  results  of  modern  practice  and  the 
weight  of  professional  opinions  have  of  late  strongly  tended  to 
the  conclusion  that  laparotomy  (cutting  through  the  abdominal 
wall  and  taking  out  the  child,  blood-clots,  etc.,  through  the 
incision)  should  be  at  once  performed  in  all  cases  of  extensive 
uterine  rupture.  Such  a  rule,  however,  has  not  yet  been  finally 
adopted. 

When  the  abdomen  is  opened  and  the  child,  etc.,  removed, 
the  rupture  in  the  uterine  wall  is  sutured  as  in  Csesarean  sec- 
tion ;  but  should  the  laceration  be  of  such  a  character  or  in 
such  a  direction  as  not  to  admit  of  being  securely  sutured,  or 
should  the  uterine  tissues  be  much  infiltrated,  bruised,  or  in- 
flamed, it  may  be  best  to  amputate  the  womb  by  Porro's 
operation.     (See  Chapter  XX.) 

The  child  should  certainly  be  delivered,  without  delay,  in 
all  cases.  This  rule  is  invariable.  The  mode  of  its  removal 
is  the  difficult  point  to  be  decided  in  a  special  case.  In  this 
decision  but  little  value  must  be  accorded  to  the  life  of  the 
child.  It  will  generally  die.  Should  craniotomy  or  cephalo- 
tripsy,  therefore,  appear  to  afford  the  speediest  method  of 
delivery,  they  may  be  employed,  even  though  the  child  still 
live,  and  though  it  were  possible,  with  a  little  more  delay,  to 
extract  it  by  version  or  forceps.  Delivery,  however,  through 
the  natural  passages  mxist  not  he  atteinpted  by  any  operation, 
when  the  child  has  entirely,  or  in  a  great  measure,  escaped 
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through  the  rupture  into  the  cavity  of  the  abdomen.  Then 
laparotomy  is,  without  question,  the  preferable  resort. 

When,  on  the  other  hand,  the  child  has  not  escaped ;  when 
the  OS  uteri  is  dilated  and  the  head  presents ;  and  when  there 
is  no  mechanical  obstacle  to  rapid  delivery  by  forceps,  this 
instrument  may  be  applied.  If  necessary,  and  the  proper 
instruments  are  obtainable  without  delay,  perforation  of  the 
skull  may  precede  forceps.  In  other  cases,  when  the  child 
still  remains  in  the  womb,  but  delivery  by  forceps  is  not  likely 
to  be  rapidly  successful,  the  main  resort  is  version  by  the  feet. 
Even  when  part  of  the  child  has  escaped  into  the  abdomen, 
provided  it  be  not  too  great  a  part,  version  may  still  be  per- 
formed. The  utmost  care  is  necessary  to  avoid  enlarging  the 
rupture  and  pulling  down  a  loop  of  intestine,  and  when  the 
child  is  delivered,  extreme  caution  is  required  in  delivering 
the  placenta.  The  ruptured  womb  will  not  expel  this  last 
spontaneously.  The  hand  must  be  passed  into  the  uterus  for 
its  withdrawal,  as  in  other  cases.  If  the  placenta  have  escaped 
through  the  rent  (which  is  unusual  when  the  child  has  not 
done  so),  traction  may  be  made  on  the  cord  to  bring  it  near, 
or  into  the  tear,  so  that  the  hand  in  the  uterus  may  get  hold 
of  it  without  the  necessity  of  passing  the  hand  through  the 
rent  into  the  abdominal  cavity.  When  delivery  is  complete 
the  cavity  of  the  womb  must  be  washed  out  with  weak  car- 
bolic solution  (1  or  2  per  cent.)  and  tamponed  with  iodoform 
gauze — ^the  latter  serves  both  for  arresting  hemorrhage  and 
for  drainage  ;  the  gauze  may  remain  two  days. 

Subsequent  Treatment — Stimulants  to  counteract  shock  and 
collapse  from  hemorrhage.  Opiates  to  relieve  pain.  Daily 
cleansing  of  uterine  cavity  by  the  carbolic  solution.  When 
the  child  has  been  delivered  by  the  vagina,  some  recommend 
that  the  nozzle  of  a  syringe  be  passed  up  into  the  uterine 
cavity  and  through  the  rent  into  the  peritoneal  cavity,  which 
last  is  thoroughly  washed  out  with  pure  hot  water  (100°  to 
104°  F.),  and  a  drain  of  iodoform  gauze  afterward  placed  in 
the  uterus. 

From  the  dreadfiil  mortality  following  rupture  of  the  uterus 
the  importance  of  prevention  in  the  different  cases  when  it  is 
likely  to  occur  cannot  be  too  ardently  accentuated.  Thus,  in 
impending  rupture  with  cross  presentation,  decapitate ;  with 
hydrocephalus,  perforate ;  in  breech  presentations  deliver  with 
blunt  hook ;  in  cases  of  pelvic  narrowing  the  required  opera- 
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tive  methods  must  be  done  withmd  delay.  As  a  general  rule, 
when  the  lower  segment  of  the  womb  is  greatly  thinned,  ver- 
sion is  contra-indicated. 

Rupture  (Laceration)  of  the  Vaginal  Portion  of 
THE  Cervix  Uteri. — Slight  superficial  lacerations  are  very 
common,  and  often  unrecognized.  Even  considerable  ones 
pass  unnoticed  by  the  obstetrician  more  frequently  than  they 
would  if  properly  sought  for,  as  they  should  be  after  labor 
is  over.  Occasionally  they  extend  up  to  the  utero-vaginal 
junction,  or  into  the  vaginal  wall.  Sometimes  transverse  in 
direction  (though  generally  longitudinal) ;  pieces  of  the  os 
may  hang  downward  in  the  vagina,  and  rarely  an  entire  ring 
of  the  vaginal  cervix  may  be  separated. 

Causes, — Distention  by  the  presenting  part  of  the  child  dur- 
ing labor ;  rough  manipulations  during  version,  forceps,  and 
other  operations ;  incarceration  of  the  anterior  lip  of  the  os 
between  the  head  and  pelvis.  Tissue-changes  preventing  dila- 
tation of  the  OS,  and  primiparity,  especially  in  elderly  women, 
are  predisposing  causes. 

Symptoms, — Hemorrhage,  more  or  less  proftise,  according  to 
the  extent  of  laceration,  the  latter  to  be  diagnosticated  by 
digital  examination,  or,  if  necessary,  by  ocular  inspection  with 
speculum. 

Treatment, — Slight  lacerations  get  well  rapidly  without  treat- 
ment. In  more  severe  ones  hemorrhage  may  be  controlled  by 
application  of  the  solution  of  persulpnate  or  perchloride  of 
iron  on  cotton  plugs,  or  by  a  tampon  of  iodoform  gauze.  Ex- 
tensive cervical  lacerations  should  be  united  at  once  by  sutures 
of  catgut,  silk,  or  silkworm-gut ;  this  prevents  the  subsequent 
occurrence  of  congestion,  inflammation,  and  hypertrophy,  etc., 
of  the  cervix,  which  may  require  restoration  of  the  laceration 
by  sutures,  etc.,  months  or  years  afterward.  The  suturing 
may  be  done  with  the  aid  of  a  Sims's  speculum ;  or  the  womb 
may  be  pushed  down  by  abdominal  pressure  from  above  until 
the  cervix  become  visible  at  the  vulva. 

Carbolized  injections  into  the  vagina  for  a  few  days  afl^r 
labor,  when  laceration  exists,  should  always  be  employed  to 
prevent  absorption  of  septic  matter  by  the  raw  surfaces. 

Lacerations  of  the  Vagina  itself,  or  of  the  Vaginal 
Orifice,  are  recognized  by  digital  examination  or  inspection. 
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Extensive  ones  should  be  united  by  sutures  at  once.  Small 
ones  require  only  antiseptic  cleanliness,  and  remedies  for  hem- 
orrhage, should  any  occur. 

Rupture  of  the  Tissues  op  the  Vulva — of  their  inner 
tissues  and  bloodvessels — without  any  necessary  laceration  of 
skin  or  mucous  membrane — may  occur  either  during  or  after 
labor.  Blood  is  immediately  extravasated,  causing  the  labium 
to  swell  rapidly,  and  constituting  a  hsematoma  or  thrombus. 

Thrombus  op  the  Vulva. — A  tumor — bluish  in  color, 
elastic  or  fluctuating,  accompanied  by  sharp  pain,  usually  on 
one  side — forms  rapidly,  sometimes  of  suflScient  size  to  pre- 
vent delivery  mechanically.  It  may  burst  and  lead  to  pro- 
mise or  even  fatal  external  hemorrhage.  Extravasation  may 
extend  upward  outside  the  vaginal  wall  to  the  uterus,  or  even 
to  the  cellular  tissue  of  the  iliac  fossa,  or  behind  the  perito- 
neum to  the  kidneys. 

The  prognosis  is  variable,  according  to  the  extent  of  the 
injury  and  extravasation.  Death  may  result  from  hemor- 
rhage, or  from  decomposition  of  retained  clots  and  septicaemia. 
In  many  cases,  of  moderate  extent,  absorption  of  the  effused 
blood  and  recovery  take  place. 

Treatment — During  labor,  delivery  should  be  hastened — 
preferably  by  forceps,  and  this  early — before  the  thrombus 
has  had  time  to  grow  very  large.  If  its  size  prevent  delivery 
the  tumor  must  be  incised,  the  clots  turned  out,  subsequent 
hemorrhage  controlled  by  compression,  or  pledgets  of  cotton 
containing  solution  of  perchloride  of  iron,  and  delivery  by 
forceps  rapidly  completed.  After  labor,  when  the  thrombus 
has  been  opened,  artificially  or  otherwise,  styptics  and  com- 
pression may  still  be  required  to  prevent  further  bleeding.  If 
delivery  have  been  completed  without  opening  the  tumor,  it 
must  be  left  alone  for  absorption  to  take  place.  Should  sup- 
puration occur,  as  sometimes  happens  in  a  few  days,  the  part 
must  be  incised  to  give  exit  to  pus  and  clots,  and  antiseptic 
treatment  of  the  wound  adopted  to  prevent  septic  infection. 
In  all  cases  absolute  rest  in  the  recumbent  posture  and  the 
avoidance  of  straining  efforts  of  every  kind  are  indispensable, 
to  prevent  recurrence  of  hemorrhage.  The  bleeding  (or  ex- 
travasation) may  also  be  controlled  by  vaginal  hydrostatic 
pressure,  an  elastic  rubber  bag,  or  Barnes's  dilator,  filled  with 
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ice-water,  being  introduced  into  the  vaginal  canal,  for  a  few 
hours  subsequent  to  delivery.  Carbolized  washes  to  be  used 
after  its  removal. 

Rupture  of  the  Perineum. — Causes  and  mode  of  pre- 
vention of  this  accident  during  labor  have  already  been  con- 
sidered.    (See  Chapter  XII.) 

Every  woman  ought  to  be  carefully  examined  after  delivery, 
and  preferably  by  inspection  of  the  parts,  to  ascertain  if 
perineal  laceration  exist. 

Slight  fissures  of  the  posterior  commissure,  or  of  the  four- 
chette  in  primiparae,  usually  heal  of  themselves  without  treat- 
ment. Extra  antiseptic  cleanliness  is,  however,  advisable. 
Even  tears  of  apparently  considerable  size  shrink  almost  to 
nothing  when  the  tissues  have  recovered  from  the  distention 
of  parturition,  as  they  do  in  a  short  time.  The  extent  of  rup- 
ture may  be  either  seen  or  made  out  by  passing  a  finger  into 
the  rectum  and  thumb  into  the  vagina,  so  as  to  hold  the 
remaining  recto-vaginal  septum  between  the  two.  Extensive 
lacerations  often  involve  the  sphincter  ani  and  posterior 
vaginal  wall. 

Treatment — Unless  the  laceration  be  quite  insignificant,  the 
treatment  consists  in  bringing  the  freshly  lacerated  surfaces 
together  by  silk  or  catgut  sutures  immediately  after  labor. 
This  is  to  be  done,  whether  the  sphincter  ani  be  torn  or  not. 
In  fact,  the  more  extensive  the  laceration  the  more  the  neces- 
sity and  greater  advisability  of  stitching  up  the  rent.  In 
slight  cases  one  suture  alone  may  be  sufficient.  The  opera- 
tion is  not  very  painful  immediately  after  delivery.  Anaes- 
thesia is  seldom  required,  unless  the  rent  be  very  extensive, 
when  ether  may  be  cautiously  administered.  The  sutures 
should  remain  in  »itu  one  week — unless  catgut  be  used,  when 
they  may  be  left  in  to  take  care  of  themselves — the  patient 
meanwhile  being  confined  to  the  recumbent  posture,  her  knees 
loosely  tied  together  to  prevent  stretching  of  the  perineum 
by  their  separation.  Opium  may  be  required  to  relieve  pain  ; 
saline  laxatives  to  keep  the  bowels  soluble;  and  a  catheter 
thrice  daily  to  empty  bladder.  Carbolized  vaginal  washes 
twice  a  day,  and  extreme  cleanliness. 

Loosening  op  the  Pelvic  Articulations — of  the  pubic 
symphysis  and  sacro-iliacsynchrondrosis — occasionally  occurs, 
either  from  pathological  changes  in  the  joints,  or  from  great 
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violence  during  forceps  and  other  modes  of  artificial  delivery, 
or  both  conditions  exist  together.  The  symptoms  are,  at  the 
time,  pain  and  increased  mobility  of  the  articulations,  demon- 
strated by  grasping  the  two  iliac  bones  near  the  anterior  ex- 
tremities of  their  crest,  one  in  each  hand,  and  moving  them 
slightly  to  and  fro,  transversely,  in  opposite  directions.  After 
getting  up,  pain  may  be  absent,  but  the  patient  is  unable  to 
walk,  except  with  difficulty.  If  two  fingers  be  passed  into 
the  vagina  and  placed  behind  the  pubic  symphysis,  and  the 
thumb  in  front  of  it,  while  the  patient,  standing,  rests  her 
weight  first  on  one  leg  and  then  on  the  other,  or  sways  her 
body  from  side  to  side,  movement  of  the  pubic  bones  against 
each  other  may  be  recognized. 

Treatment — Rest  in  bed  upon  the  back,  and  support  of  the 
pelvic  walls  by  a  circular  bandage  of  strong  canvas  or  strip 
of  rubber  adhesive  plaster  about  three  inches  wide,  passing 
round  the  body  between  the  anterior  superior  spinous  processes 
of  the  ilia  and  trochanters ;  it  must  go  just  below  the  spinous 
processes  so  as  not  to  press  upon  them.  It  should  be  worn 
for  weeks  or  months  after  getting  up.  It  may  be  made  con- 
tinuous with  or  attached  to  a  pair  of  short  breeches  or  tights 
fitted  on  the  upper  part  of  the  thighs,  to  prevent  slipping  up. 
Recovery  usually  results. 


CHAPTER    XXVIII. 

MULTIPLE   PREGNANCY — HYDROCEPHALUS   AND   OTHER 
ENLARGEMENTS   OF   THE   CHILD. 

The  simultaneous  existence  of  two  or  more  foetuses  in  the 
womb  is  termed  "  multiple  "  or  "  plural "  pregnancy.  The 
number  of  ova  may  be  two,  three,  four,  or  five,  named, 
respectively,  twins,  triplets,  quadruplets,  and  quintuplets. 
Reported  cases  of  more  than  five  are  not  well  authenticated. 
Twins  occur  once  in  about  seventy-five  cases;  triplets  once 
in  about  five  thousand ;  quadruplets  and  quintuplets  are  ex- 
tremely rare. 

Plural  pregnancies  are  produced  by  two  or  more  ovules 
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entering  the  uterus  and  becoming  impregnated  about  the  same 
time.  One  ovule  may  come  from  each  ovary,  or  two  from  the 
same. ovary.  In  the  latter  case  both  ovules  may  come  from 
one  Graafian  follicle,  or  each  from  a  separate  one.  Again, 
one  ovule  may  contain  two  germs,  like  a  double-yolked  egg 
from  the  fowl.  These  several  modes  of  origin  explain  the 
observed  variation  in  the  arrangements  of  the  placentae  and 
foetal  membranes  in  different  cases.  Generally  each  ovum 
(in  twin  cases)  has  its  own  sac  of  amnion  and  chorion,  which 
comes  in  contact  with  that  of  the  other  as  growth  advances ; 
but  the  two  sacs  do  not  amalgamate ;  they  remain  separate 
till  birth.  In  these  there  are  two  placentae,  usually  separate 
from  each  other,  though  they  may  be  near  together,  or  par- 
tially united.  In  other  cases  each  ovum  has  its  own  anmion, 
but  both  are  continued  in  one  chorion.  In  these  the  two  pla- 
centae are  fused  together,  or  the  two  umbilical  cords  may  be 
united  before  reaching  the  placenta.  Rarely  both  foetuses  are 
contained  in  one  amnion,  as  well  as  in  one  chorion.  Here, 
again,  the  placentae  are  united  in  one  mass.  Two  ova  con- 
tained in  one  chorion  are  of  the  same  sex. 

The  fact  that  the  vessels  of  the  two  placentae  and  of  the  two 
cords  may  inosculate  with  each  other  (but  which  cannot  be 
made  out  before  delivery),  leads  to  an  important  modification 
of  the  management  of  labor  in  twin  cases,  to  be  mentioned 
presently. 

The  growth  of  the  embryos  in  twin  cases  is  seldom  exactly 
equal,  and  sometimes  the  difference  is  very  great,  one  child 
appearing  fully  developed,  while  the  other  remains  very  small. 
One  foetus  may  die  and  be  thrown  off  prematurely,  while  the 
other  remains  till  frill-term ;  or  the  little  dead  one  may  still 
remain  in  uterOy  and  come  away  at  full-term  with  the  live  one. 
These  variations  are  due  to  conditions  favoring  the  nutrition 
and  circulation  of  one  foetus  at  the  expense  of  the  other,  such 
as  folds  or  compression  of  the  cord  and  compression  of  the 
placenta.  When  the  two  foetal  circulations  inosculate  in  the 
cord  or  placenta,  one  foetus  having  a  stronger  heart  than  the 
other,  favors  its  better  nutrition  and  development.  In  this 
way  dcardiac  monsters  are  produced. 

Occasionally  one  child  remains  for  days  or  even  weeks  after 
the  birth  of  tne  first  one  before  it  is  delivered,  and  thus  com- 
pletes its  development.  Such  cases  are  best  explained  by  the 
existence  of  a  double  uterus. 
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Plural  births  generally  occur  a  little  before  ftill-term,  the 
degree  of  prematurity  increasing  with  the  number  of  foetuses. 
In  twins  only  a  few  weeks  may  be  wanting  of  the  usual 
period :  quintuplets  are  always  aoortions ;  the  others  are  in- 
termediate. 

Diagnosis, — ^The  certain  diagnosis  of  twins  before  one  child 
is  born  is  sometimes  difficult,  but  the  following  data  will  often 
be  sufficient  to  render  a  diagnosis  probable,  and  in  some  cases, 
when  they  are  all  available,  a  positive  diagnosis  may  be 
reached.  On  inspection^  the  abdomen  appears  large  in  size  and 
irregular  in  shape;  the  lower  region  of  the  abdominal  wall 
just  above  the  pubes  is  often  swollen  from  localized  oedema. 

On  palpation,  the  skilled  hand  discovers  persistent  tension 
of  the  uterine  wall — i.  e.,  in  an  ordinary  (single)  pregnancy 
the  womb  becomes  of  a  wooden  hardness  during  contractions 
of  the  organ,  but  soft  and  pliable  between  the  contractions, 
while  in  a  womb  overdistended  with  twins  the  organ  becomes 
hard  during  contraction,  but  does  not  get  soft  and  pliable  dur- 
ing relaxation :  an  intermediate  degree  of  permanent  tension 
remains  between  the  contractions,  which  is  neither  wooden 
hardness  nor  pliable  softness. 

In  twins  there  are  four  foetal  poles — viz.,  two  heads  and 
two  breeches.  Palpation  reveals  one  pole  at  or  below  the 
brim,  another  in  an  iliac  fossa,  and  one  (or  two)  somewhere 
toward  the  ftindus ;  or  they  may  be  situated  differently.  The 
resisting  planes  of  two  hacks  may  be  made  out ;  and  the  mov- 
able small  parts  (limbs)  may  be  felt  at  such  divers  and  widely 
distant  parts  of  the  uterus  as  to  make  it  inconceivable  that 
they  all  belong  to  one  child.  Further  signs :  Exaggeration 
of  these  conditions  of  pregnancy  due  to  pressure  of  the  gravid 
uterus;  the  impossibility  of  balloUement ;  the  recognition  of 
two  foetal  heart-sounds,  not  synchronous  with  each  other, 
heard  loudest  at  two  different  points  of  the  abdominal  sur- 
face, and  becoming  feeble  or  inaudible  between  these  points. 

Aft;er  one  child  is  born  the  existence  of  a  second  is  readily 
made  out  by  the  still  large  size  of  the  womb ;  by  feeling  the 
child  through  its  wall  over  the  abdomen ;  and  by  a  vaginal 
examination,  recognizing  the  bag  of  waters  and  presenting 
part  of  the  second  infant. 

Women  who  have  borne  twins  once  are  likely  to  do  so 
again.  The  tendency  to  plural  births  is  also  hereditary  in 
some  cases,  and  may  be  conveyed  by  the  father;  hence  a 
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previous  history  of  plural  births  in  the  family  may  be  of  some 
value  as  a  means  of  diagnosis. 

Prognosis, — Delivery  of  the  first  child  usually  tedious  from 
inadequate  labor  pains,  due  to  overdistention  of  the  uterus, 
and  from  force  of  uterine  contraction  being  necessarily  difiused 
through  bodies  of  both  children,  instead  of  being  concentrated 
upon  the  presenting  one.  Delay  is  greater  when  first  child 
presents  by  the  breech,  especially  so  in  delivery  of  the  after- 
coming  head.  Prolongation  of  labor,  large  area  of  placental 
surface,  and  overdistention  of  the  womb,  predispose  to  inertia 
uteri  and  post-partal  hemorrhage.  Malpresentations  are  more 
frequent  than  in  single  births.  In  about  half  the  cases  both 
children  present  by  the  head ;  in  one-third  of  the  cases  one 
head  and  one  breech ;  in  one-ninth,  both  by  the  breech ;  and 
in  one-tenth,  either  one  or  (rarely)  both  children  present 
transversely. 

Excluding  the  complications  of  malpresentation,  the  occur- 
rence of  twins,  with  proper  management,  need  not  preclude  a 
favorable  prognosis  in  the  great  majority  of  cases. 

Treatment — Tie  the  placental  end  of  the  cord  when  one 
child  is  born,  to  prevent  possible  hemorrhage  from  the  second 
child,  owing  to  inosculation  of  vessels  between  the  two  cords 
or  placentae.  Let  the  placenta  alone  until  after  delivery  of 
second  child,  unless  it  be  spontaneously  expelled  before  then, 
when  it  may  be  careftilly  removed. 

The  alleged  danger  of  mental  shock  from  telling  the  woman 
she  is  to  have  a  second  child,  is  seldom  serious,  especially  when 
she  is  told  its  delivery  will  be  short  and  easy. 

After  one  child  is  born  there  usually  succeeds  an  interval 
of  rest  from  labor  pains  for  fifteen  minutes,  sometimes  for 
half  an  hour  or  an  hour,  when  contractions  again  come  on, 
and  the  second  child  is  easily  expelled,  the  parts  having  been 
thoroughly  dilated,  and  the  second  child  being  usually  smaller 
than  the  first.  During  the  interval,  when  rest  is  advisable 
for  recuperation  of  the  (perhaps  exhausted)  uterus,  examina- 
tion must  be  made  to  ascertain  the  presentation,  and  correct 
it  if  transverse. 

After  an  hour,  or  before  then  if  the  uterus  be  not  exhausted 
by  previous  prolonged  effort,  the  membranes,  if  intact,  may 
be  ruptured,  and  the  womb  manipulated  through  the  abdomen, 
to  produce  contractions. 

In  case  of  hemorrhage,  convulsions,  feebleness  of  the  foetal 
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heart,  or  any  condition  rendering  immediate  delivery  neces- 
sary, forceps  may  be  applied  if  the  head  have  descended  into 
the  pelvis,  and  version  if  it  have  not.  In  either  case,  extract 
the  child  slowly,  so  as  not  to  leave  an  empty  relaxed  womb, 
every  means  being  taken  to  secure  simultaneous  uterine  con- 
traction. 

When  both  children  are  delivered,  extra  care  is  necessary 
to  overcome  inertia  and  prevent  post-partal  hemorrhage. 

Treatment  of  Locked  Twins, — When  both  children  are  con- 
tained in  one  amniotic  sac,  or  when,  there  being  two  sacs,  both 
have  ruptured  early  in  labor,  both  children  may  present  and 
enter  the  pelvis  together,  and  thus  getting  "  locked  "  prevent 
delivery. 

Fig.  203. 


Locked  twins,  both  heads  presenting. 


When  both  heads  present  at  the  brim,  one  may  be  pushed 
out  of  the  way  by  combined  internal  and  external  manipula- 
tion, and  forceps  then  applied  to  the  other  to  bring  it  down 
into  the  strait  and  cavity  of  the  pelvis. 

When  both  heads  have  passed  the  brim,  push  back  the  sec- 
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ond  one,  and  apply  forceps  to  the  first  (the  lower)  one.  Should 
this  be  impracticable  from  the  heads  having  descended  too  far, 
the  lower  head,  and  then  the  other,  may  be  successively  deliv- 
ered by  forceps.  Exceptionally,  craniotomy  is  required.  The 
same  mode  of  treatment  may  be  necessary  when  one  head, 
having  entered  the  pelvic  cavity,  is  arrested  by  the  jamming 
of  the  thorax  against  the  second  head,  either  at  or  above  the 
pelvic  brim.     (See  Fig.  203,  page  413.) 

When  pushing  back  the  locked  presenting  parts  appears 
impossible,  it  may  still  be  made  easy,  in  some  cases,  by  plac- 
ing the  woman  in  a  knee-chest  position,  which  should  always 
be  tried  before  any  serious  operation ;  the  parts  go  back  by 

Fig.  204. 


Locked  twins— one  breech,  one  head. 

gravitation.  When  the  first  child  presents  by  the  breech  and 
is  delivered  as  far  as  the  head,  the  latter  may  remain  above 
the  brim,  owing  to  the  head  of  the  second  child  having 
descended  into  the  pelvic  cavity,  the  head  of  each  child  rest- 
ing against  the  neck  of  the  other,  so  as  to  lock  or  lap  the  chins 
together  and  prevent  further  progress.    (See  Fig.  204.) 

Diagnosis  of  the  exact  arrangement  of  the  complication 
having  been  made  by  the  hand  in  the  vagina,  several  different 
methods  of  delivery  are  available,  selection  of  either  being  a 
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matter  of  judgment  determined  by  the  peculiarities  of  each 
case.  As  a  rule,  the  life  of  the  child  whose  breech  is  deliv- 
ered will  be  enfeebled  or  lost  by  compression  of  its  ftinis,  or 
it  may  be  already  extinct.  Hence  in  selection  of  operative 
measures  superior  value  should  be  allotted  the  second  child. 
The  head  of  the  second  child  may  possibly  be  pushed  up  out 
of  the  way  for  the  other  to  pass.  The  second  head  may  (J) 
be  delivered  by  forceps,  while  the  first  remains,  but  not  with- 
out diflSculty  and  great  danger  to  both  children.  The  head 
of  the  first  child  may  be  punctured,  or  even  decapitated,  so 
as  to  allow  extraction  by  forceps  of  the  second  one,  the  body 
of  the  first  (when  decapitation  has  been  performed)  being,  of 
course,  previously  removed ;  its  head  coming  after  the  other 
child  is  born.  This  last  method  probably  affords  the  best 
chance  for  the  second  child.  Most  frequently  both  are  lost. 
When  the  lives  of  both  are  extinct  before  delivery  there  still 
remains  another  resort,  viz. :  that  of  puncturing  the  second 
head  and  delivering  it  by  forceps  or  cephalotribe  past  the 
body  of  the  lower  child. 

In  cases  of  conjoined  twvm — double  monsters — when  the 
natural  powers  are  insuflScient  for  delivery,  version  by  the 
feet — and  possibly  subsequent  mutilation — afford  the  best 
means  of  relief.  Most  such  cases  are,  however,  delivered 
spontaneously. 

Hydrocephalus — distention  of  the  skull  from  accumula- 
tion of  effused  serum — constitutes  a  dangerous  impediment  to 
delivery,  leading  to  rupture  of  the  uterus,  or  dangerous  in- 
flammation and  sloughing  of  the  mother's  soft  parts  from 
their  prolonged  compression  during  a  tedious  labor.  When 
slight  in  degree,  labor  may,  however,  terminate  spontaneously 
without  danger.  In  extreme  cases  the  child's  head  is  as  large 
as  that  of  an  adult.  (See  Fig.  205,  p.  416,  also  Fig.  202,  p.  401.) 

Diagnosis, — Difficult  early  in  labor.  Strong  pains  con- 
joined with  a  (known)  normal  pelvis,  but  without  expected 
descent  of  the  head,  should  excite  suspicion  and  induce  a 
careful  examination.  Owing  to  unusually  large  size  of  foetal 
head,  the  child's  body  is  higher  up,  hence  sounds  of  foetal 
heart  heard  level  with  or  even  above  the  umbilicus.  When 
head  arrested  above  superior  strait,  pass  the  whole  hand  into 
vagina  (under  ether,  if  necessary  from  pain)  and  feel  the 
head.     Its  large  size,  wide,  and   perhaps  fluctuating  fonta- 
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nelles  and  sutures  are  sufficiently  characteristic.  The  head  is 
less  convex  and  feels  more  like  a  flat  lid  over  the  pelvic  brim 
than. a  globular  mass.  The  sutures  and  fontanellea  become 
tense  during  a  paiu.  The  cranial  bones  are  less  resistant  to 
the  finMr.  An  enlarged  posterior  fontanelle  ie  veiy  signifi- 
cant. The  promiuent  forehead  and  superciliary  ridges  con- 
trast with  the  comparatively  small  face  of  the  child.  The 
previous  birth  of  a  hydrocephalic  infant,  and  comparatively 
feeble  fcetal  movement^,  are  corroborative  circumstances. 


Labor  impeded  b;  bydrtK^pbaJue. 

In  breech  presentations  (they  occur  one  out  of  five  in  hydro- 
cephalic cases)  the  diagnosis  is  more  doubtful.  Nothing 
wrong  is  suspected,  usually,  until  the  body  is  bom ;  then  there 
is  delay,  an  unusual  resistance — a  sort  of  elastic,  resilient  re- 
sistance— on  making  traction  upon  the  body.  The  body  may 
bo  well  nourished,  but  frequently  is  small  anil  emaciated.  The 
uterine  tumor  is  of  lai^er  size  than  usual  above  the  pubes, 
owing  to  its  containing  the  distended  cranium. 

Prognoaui.—T\ie  chief  dangers  to  the  mother  are  uterine 
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rupture ;  exhaustion ;  laceration,  contusion,  etc.,  of  soft  parts, 
with  subsequent  ulcerations  and  fistulse;  all  preventable,  in 
great  measure,  by  timely  assistance  of  the  obstetrician.  The 
child  generally  dies,  either  before,  during,  or  shortly  after 
delivery.     Exceptions  possible. 

Treatment, — In  head  presentations,  aspirate,  or  tap  skull 
with  trocar  and  canula  to  lessen  its  size,  when  this  is  abso- 
lutely required.  Cases  of  moderate  enlargement  may  be  de- 
livered spontaneously,  but  it  is  better  not  to  risk  life  of  mother 
by  delay  for  the  sake  of  a  child  whose  survival  at  best  is  ex- 
tremely dubious.  After  puncture,  and  reduction  of  size  of 
head,  it  may  be  possible  to  extract  by  forceps,  but  they  are 
nearly  sure  to  slip  off  during  traction  if  the  head  be  very 
large.  Then  either  the  cephalotribe  or  cranioclast  may  be 
used;  or  the  child  may  be  turned  and  delivered  by  the  feet, 
especial  care  and  gentleness  being  necessary  to  avoid  rupture 
of  the  womb. 

In  breech  presentations,  puncture  of  the  aft;ercoming  head 
may  be  made  behind  the  ear,  or  through  the  occiput,  or 
through  the  orbit,  or  roof  of  the  mouth ;  or  the  spinal  canal 
may  be  opened  and  a  wire  or  a  metal  catheter  passed  through 
it  to  the  Drain,  and  the  fluid  thus  drawn  off. 

Encephalocele. — Associated  with,  though  at  other  times 
independent  of,  congenital  hydrocephalus,  may  be  an  accumu- 
lation of  cephalic  fluid  outside  the  cranium  underneath  the 
scalp,  forming  a  tumor,  insignificant  in  size,  or  as  large  as  a 
foetal  head,  whose  cavity  may,  or  may  not,  communicate  with 
that  of  the  cranium.  It  is  attached  to  the  head  by  a  pedicle, 
and  constitutes  a  so-called  encephalocele.  (See  Fig.  206, 
page  418.)  Fortunately  such  tumors  are  most  often  attached 
either  to  the  frontal  or  occipital  pole  of  the  foetal  head,  and 
hence  are  less  liablp  to  interfere  mechanically  with  delivery 
than  when  placed  elsewhere.  The  bones  of  the  cranium  are 
also  usually  softer  and  more  yielding.  Puncture  of  the  sac 
and  evacuation  of  its  fluid  will  remedy  any  mechanical  inter- 
ference with  delivery  that  may  arise. 

Anencephalus. — ^A  not  uncommon  monstrosity  in  which 
the  brain  is  deficient  or  rudimentary  ;  the  upper  part  of  the 
cranium  is  absent,  leaving  the  base  of  the  skull  without  bony 
covering ;  sometimes  arrest  of  development  in  spinal  column 

18* 
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and  spinal  cord.  Often  associated  with  polyhydramnios. 
Shoulders  may  be  very  broad  and  obstruct  delivery.  Diag- 
nosis sometimes  made  by  finger  touching  the  sella  turdeay  cov- 
ered by  soft  tissues  in  base  of  skull,  which  may  present  at  centre 

Fig.  206. 


Encephalocele.    (From  Hbrgott.) 

of  pelvis.  Child  either  born  dead  or  dies  soon  after  birth. 
In  case  operative  assistance  be  necessary,  perform  embry- 
otomy. 

Ascites,  Tympanites,  Distention  of  the  Urinary 
Bladder,  Hydrothorax,  HYDRONEP^R08I8,  and  various 
other  pathological  enlargements  on  the  part  of  the  child,  may 
occasionally  lead  to  diflScult  labor  and  require  operative  inter- 
ference. (See  Fig.  207.)  They  are  extremely  difficult  to 
diagnosticate  before  delivery.  The  diagnosis  chiefly  rests  upon 
the  exclusion  of  more  common  causes  of  mechanical  ol)struc- 
tion,  and  (in  the* case  of  gaseous  or  liquid  distention  of  cavities, 
etc.)  on  the  i^pringy,  rem/ient  re^idance  recognizable  when  trac- 
tion is  made  on  the  presenting  or  extruded  fcetal  parts.  Liquid 
or  gaseous  accumulations  are  to  be  relieved  by  carefiil  punc- 
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ture,  preferably  by  aspiration,  if  the  child  be  liviug.  Forceps, 
version,  and  exceptionally  embryotomy,  may  aiWrward  be 
required. 


UlBlentlDiiol  urinary  bladder  of  the  fictUB. 

Large  Size  of  the  Child.  Premature  Ossification 
OF  THE  Cranial  Bones. — In  over-long  pregnancies  (those  of 
lOj,  11,  or  12  lunar  months)  the  child  is  apt  to  be  far  above 
the  usual  size  and  weight.  Instead  of  weighing  seven  or  eight 
pounds  (the  average),  it  may  reach  twelve,  fifteen,  or  even 
more,  and  though  the  increase  is  distributed  over  the  whole 
body,  the  degree  of  cranial  enlargement  especially  may  con- 
siderably impede  delivery,  and  a  certain  amount  of  difficulty 
may  even  attend  extraction  of  the  shoulders  and  body.  In 
carefully  measuring  the  cranium  of  a  child  weighing  thirteen 
and  a  half  pounds,  immediately  after  birth,  I  found  all  of  its 
diameters  nearly  an  inch  above  the  averiwe  length.  Such 
infants  are  usually  males.      In  well-formed   and   good-sized 

f elves,  delivery  may  be  accomplished  by  forceps  or  version. 
n  very  extreme  cases  craniotomy  may  become  a  possible 
necessity.  In  delivery  of  the  body,  traction  and  manual  aid 
in  furthering  the  normal  mechanism  of  labor  will  usually 
suffice. 

Premature  Onmifioation  of  the  Oranu'M  sufficient  to 
interfere  with  moulding  of  the  head,  thus  producing  dystocia 
(difficult  labor),  is  very  rare. 
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Diagnosis  by  complete  closure  of  the  fontanelles  and  un- 
yielding resistance  of  the  bones  to  pressure  of  examining 
finger. 

Treatment — Forceps,  if  required ;  possibly  perforation  of  the 
skull.     In  some  cases  symphyseotomy  may  be  advisable. 


CHAPTER    XXIX. 

TEDIOUS    LABOR — POWERLESS  LABOR — PRECIPITATE    LABOR. 

Tedious  Labor  (called  also  "Lingering,"  "Tardy," 
"  Protracted,"  and  "  Prolonged  "). — ^These  terms  refer  to 
tiiney  but  the  duration  of  labor  varies  so  widely  within  the 
limits  of  normality,  that  it  alone  is  not  sufficient  to  indicate 
the  technical  and  practical  meaning  of  "  tedious  "  deliveries. 
Certain  other  phenomena,  mentioned  below  under  the  head  of 
^^ Symptoms j^^  are  necessary,  before  any  case  can  be  set  down 
in  this  category.  Recent  authors  have  almost  abandoned  the 
term  ^^  tedious  labor, ^^  and  include  such  cases  under  the  caption 
of  "Dystoeta,^^  meaning  difficult  or  obstructed  labor. 

Causes, — ^The  very  numerous  conditions  liable  to  produce 
tedious  labor  may  be  broadly  comprised  in  two  lists:  1st. 
Conditions  impairing  the  natural  forces  of  labor;  and,  2d. 
Mechanical  impediments  to  delivery.  Both  kinds  of  condi- 
tions may,  and  necessarily  often  do,  coexist. 

The  mechanical  impediments  refer  either  to  the  mother  or 
to  the  child.  Following  the  classification  of  Simpson,  we 
have,  therefore,  altogether :  (1 )  abnormal  power ;  (2)  abnor- 
mal passage;  (3)  abnormal  passenger. 

Abnormalities  of  Power, — The  inain  force  by  which  the 
child  is  expelled  is  that  of  uterine  contraction.  This  may 
be  impaired  in  various  ways.  In  some  cases  the  pains  are 
tveak  and  inefficient  from  the  beginning — a  condition  of  things 
quite  diflTerent  from  weak  pains  folloiving  long-repeated  strong 
ones  and  produced  by  uterine  exhaustion.  Or,  again,  the 
pains  may  have  been  moderately  strong  or  normal  at  first, 
and  then  lapse  into  weakness  later,  but  again  without  uterine 
exhaustion  from  prolonged  eflTort.     The  causes  of  this  primary 
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inefficiency  of  uterine  contractions  are :  overdistention  of  the 
womb  from  plural  pregnancy  or  polyhydramnios ;  distention 
of  the  bladder  or  rectum ;  obliquities  and  displacements  of  the 
uterus ;  thinning  of  the  uterine  walls  resulting  from  frequent 
and  quickly  repeated  labors,  or  from  degeneration  oi  the 
uterine  tissues ;  precocious  or  advanced  age ;  general  debility 
or  feebleness  of  the  woman  from  previous  diseases,  enervating 
habits,  heat  of  climate,  or  of  season,  or  the  air  of  a  super- 
heated room ;  exhaustion  of  the  woman  from  hemorrhage  or 
from  lack  of  sleep  or  food.  Uterine  action  is  sometimes  in- 
efficient from  uraemia,  and  when  there  is  morbid  adhesion 
between  the  foetal  membranes  and  uterine  wall.  Mental 
emotions :  fear,  grief,  surprise,  anxiety,  disappointment,  and 
the  presence  of  offensive  persons  or  things  will  produce  it. 
These  last  may  depend  upon  idiosyncrasy  or  unaccountable 
personal  antipathies.  It  should  be  especially  noted  that  the 
lingering  cases  now  described  are  characterized  by  inefficient 
pains  from  the  beginning  of  labor ;  hence  sometimes  called 
primary  inertia. 

Another  and  different  class  of  cases  are  those  in  which  labor 
paias  have  been  normally  strong,  or  even  stronger  than  nor- 
mal, and  afterward  become  feeble  and  less  frequent,  or  cease 
altogether.  In  these  the  womb  becomes  more  or  less  passive 
from  muscular  exhaustion  on  account  of  overwork ;  it  is  see- 
ondary  iiiertia.  The  organ  simply  needs  rest.  There  may  or 
may  not  be  mechanical  obstruction  to  delivery.  This  passive 
womb  is  soft  and  pliable :  the  different  parts  of  the  child  may 
be  eoMly  felt  by  abdominal  palpation. 

A  third  set  of  cases  are  those  in  which  the  normal  inter- 
mittent labor  pains  have  grown  feeble  or  ceased  altogether, 
while  the  womb,  instead  of  being  soft  and  relaxed,  is  in  a 
condition  of  continuous  rigidity:  its  muscular  walls  remain 
hard  and  closely  embrace  the  child  with  a  persistent  spasmodic 
grasp.  This  condition  is  spoken  of  as  "  tonic  contraction  "  and 
'* uterine  tetanus.'*  The  womb  feels  like  a  solid  tumor;  the 
different  parts  of  the  child  cannot  be  recognized  by  palpation 
through  its  rigid  walls.  It  is  usually  caused  by  some  me- 
chanical obstruction  and  consequent  uterine  exhaustion  after 
prolonged  and  unsuccessful  strong  expuhive  pains.  Ergot  may 
produce  it.  In  some  (but  not  in  all)  of  these  cases  the  thin- 
ning of  the  lower  uterine  segment  and  thickening  of  the  upper 
region,  separated  by  the  "  retraction  ring  of  Bandl "  (as  pre- 
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viously  described  in  the  Chapter  on  "  Rupture  of  the  Uterus"), 
may  be  discovered  by  palpation. 

The  so-called  cases  of  "  tetanoid  falciform  constriction  of  the 
utemsy^*  supposed  to  be  an  irregular,  partial,  or  spasmodic  con- 
traction of  certain  more  or  less  central  circular  bands  of  mus- 
cular fibres,  and  resembling  the  "  hour-glass  contraction'*  ob- 
served during  the  third  stage  of  labor,  is  probably  nothing 
more  than  tetanic  constriction  of  Bandl's  ring.  It  is  so  ex- 
ceedingly rare  that  its  occurrence  has  been  denied  by  some, 
while  others  affirm  they  have  clinically  demonstrated  its  exist- 
ence by  feeling  the  constriction  band  like  a  "  metallic  ring  " 
or  "  circle  of  iron,'*  with  the  hand  in  the  uterus. 

Still  another  abnormality  of  power  consists  in  the  pains 
being  excessively  painful  pains.  Usually  due  to  exalted  ner- 
vous sensibility  or  unusual  susceptibility  to  suffering.  Some 
men  bear  pain  better  than  others ;  so  with  women  in  labor — 
some  tolerate  the  suffering  without  much  complaint,  others  are 
excessively  sensitive. 

In  some  the  extreme  pain  has  been  ascribed  to  rheumatism 
of  the  uterine  wall,  or  to  parenchymatousmetritis  following  a 
blow  or  some  other  traumatic  injury  before  labor. 

Again,  either  with  or  without  any  abnormality  of  the  uterine 
contractions,  labor  may  be  impeded  by  some  abnormality  in 
the  contractions  of  the  abdominal  walls  and  diaphragm — ^in  the 
straining  or  "  bearing-down  "  efforts,  constituting  the  second- 
ary forces  of  parturition.  This  may  occur  in  any  case  where 
the  woman  is  unable  to  take  in  a  long  breath  and  hold  it 
long  enough  to  accomplish  the  act  of  straining,  as  in  diseases 
of  the  lungs,  pleura,  heart,  or  abdomen,  or  any  other  condi- 
tion producing  dyspnoea.  Bronchocele,  obesity,  ascites,  de- 
formities of  chest  and  spine,  sometimes  act  in  this  way. 
Feeble  abdominal  contractions  also  arise  from  the  woman 
herself  being  enfeebled  by  previous  disease,  or  exhausted  from 
previous  prolonged  straining  efforts ;  or,  again,  excessive  suf- 
fering may  cause  the  woman  to  voluntarily  refrain  from  bear- 
ing down. 

Abnormalities  of  the  Passage. — The  mechanical  im- 
pediments to  delivery  referable  to  faults  in  the  parturient 
canal  from  which  tedious  labor  may  result  are  numerous,  em- 
bracing, of  course,  every  kind  and  degree  of  obstniction,  such 
as  smallness,  deformity,  and  abnormal  growths  of  the  pelvis ; 
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and  resistance,  rigidity,  deformity,  and  abnormal  growths  ot 
the  soft  parts,  etc. 

Abnormalities  of  the  Passenger. — The  mechanical 
impediments  on  the  part  of  the  child  are  its  over-large  size, 
malpresentation,  disturbed  mechanism,  pathological  growths, 
locked  twins,  etc. 

Prognosis  and  Dangers  of  Tedious  Labor. — The  first 
stage  of  labor,  before  rupture  of  the  membranes,  may  be  greatly 
prolonged,  even  for  several  days,  without  any  necessarily  serious 
consequences  to  either  mother  or  child.  Exceptions,  however, 
occur.  The  continuance  of  anxiety,  suffering,  and  physical 
effort,  with  consequent  loss  of  sleep  and  inability  to  digest  and 
assimilate  food,  if  long  protracted,  always  entail  a  liability  to 
nervous  exhaustion,  that  cannot  be  regarded  without  apprehen- 
sion in  any  case.  Before  rupture  the  waters  act  as  a  cushion  be- 
tween womb  and  child,  thus  protecting  both  from  injurious  pres- 
sure. Pressure  upon  the  ftinis,  and  obstruction  to  the  placental 
circulation,  such  as  may  occur  when  the  womb  is  long  con- 
tracted, round,  and  in  close  contact  with  the  child,  are  also 
obviated. 

During  the  second  stage,  when  the  womb  does  contract 
powerftilly  and  in  close  contact  with  the  infant;  when  the 
placental  circulation,  therefore,  is,  or  may  be,  partially  inter- 
fered with ;  and  when  the  soft  parts  of  the  mother,  both  the 
uterus  and  other  parts  below,  are  necessarily  subjected  to 
great  pressure,  the  results  of  prolongation  of  the  labor  become 
far  more  serious.  Swelling,  oedema,  inflammation,  with  sub- 
sequent sloughing  and  fistulse,  may  occur ;  the  child  may  die 
from  continued  compression  of  its  skull,  cord,  or  placenta ; 
and  general  symptoms  of  exhaustion  and  collapse  take  place, 
from  which  the  woman,  if  not  promptly  delivered,  may  die 
on  the  spot,  or  succumb  afterward  from  post-partal  hemor- 
rhage, puerperal  inflammation,  septicaemia,  etc. 

Every  case,  therefore,  of  actual  or  impending  tedious  labor 
should  excite  apprehension  for  the  woman's  safety,  increasing 
in  degree  according  to  the  extent  to  which  the  symptoms  have 
progressed,  and  the  estimated  diflficulty  of  prompt  delivery. 
With  timely  assistance  safety  may  often  be  assured,  while 
delay  may  render  recovery  impossible. 

Symptoms, — These,  be  it  noted  once  for  all,  usually  begin 
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moderately,  but  increase  in  varying  degrees  of  rapidity  with 
delay. 

In  cases  of  primary  uterine  inertia  the  pains  (as  we  have 
said  before)  are  usually  inefficient /rom  the  beginning.  These 
cases,  unless  very  much  prolonged,  are  not  accompanied  with 
serious  general  symptoms.  As  a  rule,  there  is  no  great  fre- 
quency and  feebleness  of  pulse,  no  rapid  respiration,  no  heat 
of  skin,  no  fever,  no  general  exhaustion ;  in  fact,  there  has 
been  no  violent  physical  effort — no  strong  pains — to  produce 
fatigue  and  expenditure  of  nervous  force.  Loss  of  sleep,  lack 
of  K)od,  and  anxiety,  etc.,  may,  however,  eventually  produce 
it  in  very  protracted  cases. 

In  cases  of  secondary  uterine  inertia  the  pains  have  com- 
monly begun  normally,  and  normally  increased  in  strength, 
frequency,  and  duration,  or  they  may  have  exceeded  the  nor- 
mal limit  in  these  respects.  Both  womb  and  woman  have 
usually  labored  hard  and  (more  or  less)  long,  but  the  pains, 
though  strong,  have  still  been  relatively  inefficient,  i,  e.,  they 
have  been  insufficient  to  overcome  the  existing  resistance  and 
accomplish  delivery.  There  now  appear  symptoms  indicating 
exhauMion  of  the  womb,  viz. :  the  pains  become  irregular  in 
their  recurrence,  shorter  in  duration,  more  feeble,  and  less  fre- 
quent Eventually  they  may  stop  altogether.  The  uterus  is 
worn  out  by  prolonged  effort.  Its  relaxation  becomes  so  com- 
plete that  the  different  parts  of  the  child  may  be  felt  by  ab- 
dominal palpation  through  the  now  inert  uterine  wall. 

A  second  set  of  symptoms  are  those  indicating  exhaustion  of 
the  womxin,  viz. :  increased  feebleness  and  frequency  of  pulse ; 
coated  tongue,  becoming  later  dry  and  discolored ;  rapid 
breathing ;  vomiting ;  dejected  countenance ;  restlessness,  de- 
spondency, irritable  temper,  peevishness,  wilfulness,  drifting 
on  later  (if  not  relieved)  into  delirium  and  despair. 

A  third  set  of  symptoms — usually  most  pronounced  when 
labor  has  advanced  to  the  second  stage — are  those  due  to  com- 
mencing inflammation  in  the  soft  parts  from  prolonged  pressure 
against  them  of  the  child,  viz. :  swelling,  tenderness,  pain,  heat, 
lack  of  moisture,  in  the  vagina,  uterus,  vulva,  etc,  and  demon- 
strated by  digital  examination,  together  with  redness,  lividity, 
or  other  abnormal  discoloration  demonstrated  by  inspection. 

It  should  be  especially  noted  that  these  three  sets  of  symp- 
toms may  exist  in  every  shade  of  degree ;  they  may  be  only 
slight,  or  very  pronounced.     No  case  should  be  allowed  to 
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progress  from  the  slighter  and  earlier  symptoms  of  exhaustion 
to  the  later  and  more  grave  ones  without  prompt  measures  of 
assistance  and  relief. 

In  the  worst  cases,  instead  of  the  womb  remaining  soft  and 
inert,  and  while  intermittent  pains  may  have  entirely  ceased, 
the  uterus  is  hard  and  spasmodically  contracted  round  the  child, 
and  remains  so  continuously  (so-called  uterine  tetanus  ").  Here 
the  symptoms  indicating  exhaustion  of  the  woman  are  much 
more  pronounced  than  where  the  uterus  is  in  a  state  of  relax- 
ation and  inertia.  Furthermore,  in  the  rigid  contraction  con- 
dition the  womb  is  tender  to  the  touch ;  in  the  inertia  cases  it 
is  not  usually  so.  Some  mechanical  obstruction — either  foetal 
or  maternal — commonly  present,  as  indicated  by  lack  of  pro- 
gress in  descent,  immobility  and  swelling  of  the  presenting 
part,  or  by  actual  demonstration  of  existing  impediment. 

Diagnosis. — ^The  combination  of  symptoms  just  stated,  even 
in  their  early  and  slighter  manifestations,  especially  when 
coupled  with  prolonged  duration  and  lack  of  progress  in  the 
labor,  and  eviaent  causes  of  mechanical  hindrance  to  delivery, 
can  leave  no  possible  room  for  doubt.  Other  conditions  lead- 
ing to  cessation  of  labor  pains,  frequent  and  feeble  pulse, 
collapse,  etc.,  such  as,  e.  g.,  rupture  of  the  womb  and  hemor- 
rhage, have  a  different  history,  and  the  symptoms  are  sudden, 
instead  of  gradual,  in  their  approach. 

Treatment — ^The  main  element  of  treatment  is  to  treat  the 
case  early,  before  the  symptoms  have  progressed  beyond  re- 
covery. The  indications  are,  in  the  beginning,  to  correct  or 
remove  existing  causes  of  uterine  inertia  and  existing  mechan- 
ical impediments  to  delivery.  When  manual  or  instrumental 
delivery  is  required,  the  operation  should  be  begun,  if  practi- 
cable, before,  or  at  least  as  soon  as,  the  symptoms  of  tedious 
labor  begin. 

When  the  pains  have  been  inefficient  and  feeble  from  the 
beginning  (primary  uterine  inertia)  the  causes  that  lead  to  it 
must  be  removed. 

In  every  case  ascertain  that  the  bladder  and  rectum  are 
empty.  If  they  are  not,  a  catheter  and  purgative  enemata 
must  be  used. 

Excessive  distention  of  the  womb  from  dropsy  of  the  amnion 
requires  evacuation  of  the  fluid  by  rupture  of  the  membranes. 
Distention  from  twins,  delivery  by  forceps  or  version. 

The  effect  of  violent  mental  emotion  can  scarcely  be  ameli- 
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orated  else  than  by  moral  persuasion,  quiet  rest,  and  perhaps 
a  composing  dose  of  valerian  (elix.  valerianat.  ammon.  gtt. 
XX.),  or  one  drachm  of  the  fld.  extr.  of  valerian.  Any  offen- 
sive person  or  thing  should  be  removed. 

Uterine  feebleness  from  sleeplessness  due  to  a  prolonged 
first  stage  of  labor  requires  a  ftill  dose  of  morphia  (gr.  i),  or 
of  chloral  hydrate  (gr.  xx).  The  same  remedies  may  be  used 
with  good  results  in  cases  where  the  pains  become  feeble  from 
the  woman  having  endured  excessive  suffering — the  pains  hav- 
ing been  extremely  ^^ painful  pains."  The  cause  of  the  extreme 
pam  should  be  found  and,  if  possible,  removed,  before  the  ano- 
dyne is  taken.  The  suffering  may  be  mitigated  by  a  little 
ether  inhaled  just  as  the  labor  pains  begin. 

Lateral  obliquities  of  the  uterus  may  be  corrected  by  a 
finger  hooked  into  the  os,  while  pressure  is  made  in  the  right 
direction  upon  the  fiindus.  The  woman  should  lie  on  the  side 
opposite  that  to  which  the  fiindus  is  directed,  so  that  the  latter 
faDs  straight  by  its  own  weight. 

Unusual  resistance  of  "  tough  membranes,"  or  adhesion  of 
the  decidua  to  the  uterine  wall,  must  be  remedied,  respectively, 
by  rupture  of  the  sac,  or  by  breaking  up  the  adhesions  with 
a  finger. 

A  feeble,  debilitated  woman  must  have  food  (milk  is  best), 
and  a  moderate  quantity  of  wine  or  alcoholic  stimulant,  given 
cautiously  in  small  quantities  at  short  intervals. 

When  the  causes  have  been  removed,  the  lazy  actions  of  the 
uterus  may  be  stimulated  into  more  vigorous  contractions  by 
a  warm  vaginal  douche,  by  introducing  a  bougie  into  the 
uterus,  by  dilating  the  cervix  with  Barnes's  water-bags,  and 
by  the  internal  administration  of  sulphate  of  quinine  in  doses 
of  10  or  15  grains.  The  use  of  ergot  is  extremely  question- 
able. It  should  never  be  given  in  primiparae,  nor  in  cases  of 
mechanical  obstruction.  If  given  at  all,  it  should  only  be  in 
small  doses  of  5  or  10  drops  of  the  fluid  extract  every  half 
hour,  and  stopped  as  soon  as  uterine  contractions  have  been 
reinforced.  In  cases  where  the  inefficient  pains  have  continued 
long  enough  to  produce  exhaustion  of  the  woman,  or  commenc- 
ing  exhaustion,  delivery  should  be  assisted  by  forceps  or  by 
whatever  operative  measures  the  stage  of  labor  and  nature  of 
the  case  will  admit. 

In  cases  of  secondary  uterine  inertia,  in  which  the  womb 
and  woman  are  exhausted  from  fruitless  prolonged  effort,  the 
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best  treatment  is  to  restore  the  flagging  powers  by  sound  sleep 
produced  by  full  doses  of  opium,  morphia,  or  chloral.  By 
sleep  the  nervous  energies  are  restored,  the  pains  are  renewed, 
and  now  delivery  should  be  hastened  by  forceps  or  other  oper- 
ative measures  the  existing  obstruction  may  call  for.  If  de- 
livery by  an  operation  should  be  accomplished  while  the  uterus 
remained  soft,  pliable,  and  itiert,  post-partal  hemorrhage  would 
be  almost  sure  to  follow. 

In  cases  of  "  tonic  contraction  "  in  which  the  womb  retracts 
down  upon  its  contents  with  continued  persistent  rigidity,  and 
the  woman  is  greatly  exhausted,  delivery  at  once,  without  any 
delay,  is  the  only  proper  course  to  pursue,  the  method  of  pro- 
ceeding depending,  of  course,  upon  the  kind  and  degree  of 
existing  obstruction. 

Powerless  Labor  practically  means  nothing  more  or  less 
than  the  last  stage  of  tedious  labor,  previously  described. 
The  powers  of  the  woman  and  of  her  uterus  are  completely 
exhausted.  Such  cases  should  never  be  permitted  to  occur ; 
and  scarcely  ever  would  if  "tedious"  cases  were  promptly 
delivered  before  they  become  too  far  advanced,  as  above 
recommended.     (See  "  Tedious  Labor,"  pages  420--425.) 

Precipitate  Labor  is  one  in  which  the  child  is  delivered 
with  unusual  rapidity.  It  is  of  comparatively  infrequent 
occurrence.  The  infant  may  be  expelled  unexpectedly,  while 
the  woman  is  standing  or  walking,  and,  as  sometimes  unpleas- 
antly happens,  in  public  places ;  or  while  she  is  at  stool.  The 
child  may  be  injured  by  falling  from  the  mother — such  cases 
sometimes  leading  to  undeserved  suspicions  of  infanticide. 
The  umbilical  cord  may  be  ruptured  in  its  continuity,  or  torn 
out  at  its  junction  with  the  navel,  but  the  bloodvessels  usually 
contract  and  prevent  hemorrhage.  The  child  may  be  born  in 
its  unbroken  membranes,  and  drowned  in  the  liquor  amnii. 
Numerous  alleged  dangers  to  the  mother  may  result  from  pre- 
cipitate labor ;  but  their  occurrence  is,  on  the  whole,  excep- 
tional. These  are :  inertia  and  post-partal  hemorrhage  from 
sudden  emptying  of  the  womb ;  inversion  of  the  uterus ;  syn- 
cope from  abrupt  reduction  of  abdominal  distention  ;  rupture 
of  the  uterus,  laceration  of  its  cervix,  and  of  the  perineum,  or 
vagina  ;  procidentia  of  the  womb. 

Causes, — Unusually  large  size  of  the  pelvis  (pelvis  sequabi- 


428  PRECIPITATE  LABOR, 

liter  justo-major).  Unusual  laxity  and  diminished  resistance 
of  the  soft  parts,  as  in  cases  of  uncured  extensive  laceration 
of  cervix  uteri,  the  result  of  a  previous  labor.  Excessive 
force  and  frequency  of  the  pains,  and  of  reflex  contraction  of 
the  abdominal  walls  and  diaphragm,  generally  due  to  peculiar 
temperament  or  nervous  excitability  of  the  woman. 

Symptoms. — The  pains  come  on  with  little  or  no  warning, 
and  are  bearing  down  in  character  from  the  beginning,  quickly 
succeeding  each  other,  and  rapidly  progressing  to  very  great 
intensity.  In  a  large  pelvis,  or  when  the  child  is  very  small, 
labor  may  be  terminated  in  a  few  minutes,  without  any  neces- 
sarily over-violent  pains.  Violent  pains  and  a  large  pelvis 
may,  however,  coexist.  The  child  may  be  bom  during  sleep, 
the  woman  dreaming  she  had  colic.  Intensity  of  suffering,  on 
the  other  hand,  may  produce  transient  mania. 

Treatment  should  be  preventive  in  women  who  have  pre- 
viously had  precipitate  labor.  It  is  liable  to  recur — certainly 
so  when  the  pelvis  is  over-large.  The  woman  should  keep 
her  room  during  the  last  week  of  pregnancy,  and  go  to  bed  on 
the  first  indication  of  labor  pains,  a  competent  nurse  having 
been  previously  provided. 

During  labor,  anaesthesia  constitutes  the  readiest  means  of 
lessening  undue  violence  of  the  pains.  Opium  interually; 
morphia  given  hypodermically,  or  by  rectal  suppositories, 
when  there  is  time  for  them  to  act.  Tepid  enemata,  to  wash 
out  the  bowel,  and  an  abdominal  bandage  have  a  soothing 
influence  to  some  extent.  The  woman  must  avoid  bearing 
down,  as  far  as  possible,  by  crying  out,  instead  of  holding  in 
her  breath  during  a  pain ;  and  everything  likely  to  increase 
uterine  contraction  must  be  avoided.  Procidentia  may  require 
a  T-bandage  over  the  vulva,  an  aperture  being  made  m  it 
through  which  the  child  may  be  born. 
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CHAPTER    XXX. 

DIFFICULT   LABOR   ("DYSTOCIA"   FROM   ABNORMALITIES    OF 

THE  MATERNAL  ORGANS). 

Deformities  of  the  pelvis  have  already  been  considered 
(Chapter  XXII.,  page  343).  The  present  chapter  refers  to 
abnormal  conditions  of  the  soft  parts  producing  mechanical 
obstruction  in  the  parturient  canal. 

In  quite  normal  labors  there  are  always  two  barriers  by-  which 
delivery  of  the  child  is  more  or  less  impeded ;  these  are  the  os 
vteri  and  the  os  vagince.  The  degree  to  which  these  interfere 
with  delivery  largely  depends  upon  the  ease  with  which  the 
two  openings  dilate.  Hence  a  rigid  os  and  cervix  uteri,  and  a 
rigid  perineum,  which  reftise  to  dilate  before  the  pressure  of 
the  presenting  part,  may  thus  obstruct  delivery. 

Rigidity  of  the  os  uteri  is  either  spa^smodic  or  organic,  Spad- 
mx)dic  rigidity  occurs  in  highly  nervous  and  emotional  primi- 
parse  most  frequently ;  or  may  be  due  to  premature  rupture 
of  the  membranes ;  or  to  prematurity  of  the  labor,  in  which 
last  the  tissues  of  the  os  and  cervix  have  not  yet  undergone 
the  usual  softening  by  which  their  dilatability  is  increased ; 
advanced  age  in  primiparse  presents  the  same  condition  ;  the 
parts  are  less  supple  and  dilate  more  slowly  than  in  younger 
women.  Again,  in  conditions  where  the  presenting  part  of 
the  child  cannot  descend  and  fill  up  the  os  uteri  (as  in  narrow 
pelvis  or  cross  presentation)  dilatation  will  be  slow.  In  most 
cases  of  spasmodic  rigidity  associated  with  an  i^nruptured  bag 
of  waters,  labor  is  delayed  not  so  much  on  account  of  the 
rigidity  itself,  as  because  of  inefficient  pains  ;  that  is  to  say, 
if  pains  continue  good  and  strong,  almost  any  case  of  spas- 
modic rigidity  will  yield  before  them. 

Treatment  of  Spasmodic  Rigidity, — When  the  membranes 
are  intact,  time  and  patience  usually  remedy  the  difficulty  ; 
but  in  these  cases,  as  in  others  where  the  membranes  have  rup- 
tured, dilatation  is  greatly  expedited  by  full  doses  of  chloral 
hydrate,  grs.  xv.,  repeated  every  twenty  minutes  till  two  or 
three  doses  have  been  taken  ;  or,  instead  of  this,  a  ftill  dose  of 
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morphia  sulphate  (gr.  J  to  J)  may  be  injected  hypodermati- 
cally.  Conjoined  with  the  anodyne,  a  warm  I>ath  or  hip  bath 
of  fifteen  or  twenty  minutes'  duration,  or  a  douche  of  warm 
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(not  hot)  water  thrown  against  the  cervix  for  a  few  minutes, 
contribute  to  relax  the  rigidity.  Artificial  dilatation  with 
the  fingers,  or  with  Banies'a  water-bags,  is  of  sen-ioe  in  cases 
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where  the  natural  bag  of  waters  has  been  prematurely  rup- 
tured and  the  cervix  is  stretched  tightly  around  the  head.  In 
cases  where  the  membranes  remain  tt/ibroken  artificial  dilata- 
tion is  probably  useless,  or  worse. 

Organic  rigidity  of  the  os  and  cervix  uteri  occurs  from  the 
development  in  the  parts  of  fibrous  connective  tissue,  the 
result  of  chronic  inflammation,  or  the  cervix  is  indurated  from 
cicatricial — ^so-called  "  sear  " — tissue  following  former  lacera- 
tions, and  this  (still  more  rarely)  is  liable  to  be  accompanied 
with  hypertrophic  elongation  of  the  cervix  and  prolapsus. 

Treatment — ^Milder  grades  of  organic  rigidity  may  yield  to 
the  remedies  just  cited  for  spasmodic  cases.  Should  these  fail, 
and  the  conditions  not  admit  of  delay,  the  rim  of  the  external 
OS  may  be  incised  with  blunt-pointed  scissors  or  a  probe-pointed 
bistoury,  so  as  to  make  three  or  four  notches,  about  a  quarter 
of  an  inch  deep  at  different  points.  Barnes's  dilators  may  be 
used  after  the  incisions  as  well  as  before  them.  Absolute  anti- 
septic cleanliness  must,  of  course,  be  observed. 

In  cases  of  hypertrophic  elongation  of  the  cervix,  with  pro- 
lapsus or  procidentia  (see  Fig.  208),  incisions  and  mechanical 
dilatation  will  be  necessary.  Forceps  may  be  used  when  the 
parts  are  sufficiently  open,  and  delay  becomes  inadvisable  from 
impending  symptoms  of  exhaustion,  etc.  Csesarean  section 
has  been  advised,  and  might  be  justifiable  under  very  urgent 
circumstances.  When  gestation,  coexisting  with  elongated 
cervix,  is  made  out  soon  enough,  amputation  of  the  hypertro- 
phied  neck  may  be  done  at  the  third  month.  It  does  not 
necessarily  disturb  pregnancy. 

Rigidity  of  the  Perineum. — ^The  structures  at  the  vaginal 
outlet,  like  those  of  the  os  uteri,  must  dilate  to  the  extent  of 
three  or  four  inches  in  diameter  before  the  head  can  pass. 
The  resistance  of  a  rigid  perineum  is  more  common  in  primi- 
parse,  especially  in  those  no  longer  young.  Actual  rigidity 
(except  in  cases  with  organic  changes  due  to  cicatricial  tissue 
following  the  healing  of  former  lacerations)  is,  however,  more 
apparent  than  real.  It  is  the  power  not  the  passage — the  pains 
not  the  perineum — that  are  really  at  fault.  It  is  an  every-day 
experience  to  see  the  head  come  down  to  the  perineum  and 
stop  there,  perhaps  for  several  hours.  The  pains  fall  off*  and 
become  weaker  and  less  frequent.  There  may  be  no  mechan- 
ical obstacle  to  delivery  besides  resistance  of  the  soft  parts  at 
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the  outlet.  The  usual  reason  of  this  delay  is  that  the  womb 
and  woman  have  been  so  far  worn  out  by  the  preceding  parts 
of  the  labor  that  the  little  additional  effort  necessary  to  force 
the  child  through  the  vaginal  outlet  is  beyond  their  power. 
To  use  a  figurative  expression,  the  resistance  of  the  perineum 
is  "  the  last  straw  that  breaks  the  camel's  back." 

Treatment — When  the  head  is  thus  arrested  at  the  inferior 
strait,  and  there  is  no  other  mechanical  obstacle  to  delivery 
but  resistance  of  the  perineum,  the  best  method  of  treatment 
in  the  larger  number  of  cases  is  delivery  by  forceps.  While 
true  that  in  a  certain  number  of  cases  delivery  would,  in  due 
time,  spontaneously  occur  after  some  hours*  further  delay,  pro- 
vided the  uterine  inertia  and  general  exhaustion  were  not  ex- 
cessive and  there  existed  no  absolute  mechanical  obstacle  to 
delivery,  experience  has,  nevertheless,  amply  proved  that  the 
required  additional  delay  is  not  to  he  depended  on,  while  deliv- 
ery by  forceps  may  be  safely  and  often  quite  easily  performed. 
The  old  maxim,  **  Meddlesome  midwifery  is  bad,"  has  become 
obsolete.  Though  delivery  might  in  time  spontaneously  occur, 
the  chances  of  final  and  rapid  recovery,  after  labor,  are  far 
less  than  when  forceps  are  applied  ivlthout  delay. 

In  place  of  forceps — as  under  circumstances  where  they 
cannot  be  obtained — delivery  may  be  expedited  by  manual 
pressure  upon  the  uterus  (and  thus  upon  the  breech  of  the 
child)  through  the  abdominal  wall. 

Manual  pressure  is  simply  a  substitute  for  uterine  contrac- 
tion. It  may  be  used  to  reinforce  feeble  pains  or  replace 
absent  ones;  and  must  imitate  them,  especially  as  regards 
intermittence,  duration,  and  force,  as  nearly  as  possible.  Com- 
plete expulsion  of  the  child,  by  pressure  properly  applied,  has 
even  been  accomplished  when  the  pains  were  entirely  absent. 
It  is  applied  thus :  The  patient  lying  on  her  back,  spread  the 
palms  of  the  hands  out  over  the  sides  and  fundus  of  the  womb, 
and  when  a  pain  begins  make  firm  pressure,  while  it  lasts, 
downward  and  backward,  in  a  line  with  the  axis  of  the  plane 
of  the  superior  strait.  Lessen,  and  then  stop  pressing,  as  the 
pain  goes  off.  If  there  be  no  pains,  imitate  them  as  nearly 
as  possible.  If  the  woman  lie  upon  her  side,  one  hand  only 
can  be  used  (the  left,  if  she  lie  on  the  left  side ;  the  right,  if 
on  the  right)  to  make  pressure  on  the  fundus,  while  the  other 
guards  the  progress  of  the  presenting  part  per  vaginam. 

Manual  pressure  must  not  be  employed,  of  course,  when  the 
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uterus  is  very  tender  on  pressure,  nor  when  it  is  spasmodically 
contracted  round  the  child,  nor  when  there  is  any  mechanical 
impediment  to  delivery. 

Sulphate  of  quinia,  grs.  xv.,  may  be  given  to  reinforce  the 
pains ;  food  and  stimulants  to  relieve  general  exhaustion ;  and 
ergot  to  secure  firm  retraction  of  the  uterus  when  labor  is 
over. 

Organic  rigidity  of  the  perineum — cicatricial  induration  fol- 
lowing healing  of  former  lacerations — may  require  digital 
dilatation,  and,  very  rarely,  incision  of  the  resisting  tissues — 
episiotomy — as  recommended  to  prevent  rupture.  (See  page 
201.) 

Besides  resistance  of  the  os  uteri  and  perineum,  which  are 
quite  common,  the  more  rare  forms  of  obstruction  by  the  soft 
parts  may  next  be  considered.     These  are : 

Swelling  and  CEdema  of  the  Anterior  Lip  of  the 
Womb,  from  its  getting  pinched  between  the  head  and  pubic 
symphysis.  It  must  be  pushed  up  with  the  finger-ends,  and 
held  there  for  several  successive  pains,  until  the  head  slip 
by  it.  If  muxih  swollen  and  appearing  at  the  vulva,  as  may 
occasionally  occur,  pushing  it  up  is  impracticable.  Deliver 
the  child  by  forceps,  or  by  whatever  method  may  be  necessary, 
without  delay. 

Imperforate  Hymen. — An  absolutely  imperforate  hymen 
would  prevent  impregnation ;  an  apparently  imperforate  one 
may  contain  a  small,  undiscovered  opening,  large  enough  to 
admit  entrance  of  spermatozoids,  and  may  thus  afterward  con- 
stitute an  obstruction  to  delivery.  The  organ  may  be  perfor- 
ated with  a  visible  round  opening  ( hymen  annularis),  or  with 
several  small  apertures  (hymen  cribriformis). 

Diagnosis, — By  impossibility  of  introducing  finger,  and  by 
subsequent  inspection  of  parts.  Previous  history  of  partial 
retention  of  menses. 

Treatment, — Incision  may  very  rarely  be  required. 

Atresia  of  the  Vulva  may  be  partial  or  complete,  result- 
ing from  inflammatory  adhesion ;  healing  of  ulcerated  surfaces 
following  traumatic  injury ;  or  inflammation  attending  exan- 
themata ;  former  labors,  etc.     It  may  be  congenital. 

Diagnosis, — By  inspection. 

19 
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Treatment, — Obstruction  usually  overcome  by  spontaneous 
dilatation  during  labor.  Artificial  dilatation  by  tents,  or 
Barnes's  dilators,  or  careftil  incision  along  the  median  line, 
while  labia  are  stretched  laterally,  may  be  necessary. 

CEdema  of  Vulva,  when  excessive,  may  require  numerous 
small  punctures  for  its  relief,  always  preceded  and  followed  by 
antiseptic  cleanliness. 

Atresia  op  Vaginal  Canal  may  be  congenital  or  ao- 
Quired ;  partial  or  complete.  Non-congenital  cases  are  due  to 
inflammatory  adhesions  following  injury  of  former  deliveries, 
pessaries,  and  other  traumatic  causes ;  or  to  inflammation  of 
exanthemata  and  other  constitutional  diseases.  Considerable 
surfaces  may  become  adherent,  or  constricting  cicatricial 
bands  only  exist. 

Diagnom, — By  digital  examination,  or  ocular  inspection 
through  speculum. 

Treatment, — ^Artificial  dilatation  by  elastic  water-bags,  tents, 
etc.  Dissection  through  obstructing  tissue  with  finger,  or 
finger-nail,  during  labor  pains,  gradually  executed  with  care 
not  to  penetrate  vesico-  or  recto-vaginal  waUs.  Shallow 
vertical  incisions — longitudinal  scarifications — for  cicatricial 
bands ;  and  careful  vertical  incision  of  central  septum  of  ad- 
herence in  bilateral  union  may  be  required.  Finally,  for- 
ceps delivery,  to  prevent  prolonged  compression  of  parts  by 
foetal  head. 

Vaginismus  (spasmodic  contraction  of  the  vaginal  orifice 
or  canal),  associated  with  spasm  of  the  levator  ani  muscle, 
very  rarely,  may  interfere  with  labor  and  require  forceps  or 
other  artificial  aid. 

Cystocele — Prolapse  of  Vesico-vaginal  Wall — may 
be  due  to,  or  associated  with,  retention  of  urine  and  vesical 
distention.  (See  Fig.  209.)  The  prolapsed  wall  presents  a 
tense,  fluctuating  tumor,  more  or  less  occluding  the  vagina ; 
it  may  be  forced  down  by  advancing  head,  or  even  ruptured. 

Symptoms  and  Diagnosis, — Known  existence  of  cystocele 
before  or  during  pregnancy.  History  of  urinary  retention. 
During  labor :  intense  pain ;  vesical  tenesmus  and  dysuria. 
May  be  mistaken  for  bag  of  waters ;  diagnosticate  bj  feeling 
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§  resenting  part  above  and  behind  bladder  tumor,  and  by  re- 
uctioD  in  aize  of  tumor  by  catheterism.  Diagnosis  from 
hydrocephalic  head  by  same  means,  and  by  recognition  of 
eularged  sutures,  fontanelles,  etc.,  of  cranium. 


CjBtocelB  obalructiug  labor. 

Treatment. — Catheterism,  which  is  difficult,  and  may  be  im- 
possible, requiring  puncture  or  aspiration  through  vesico- 
vaginal septum.  Push  back  or  hold  up  the  prolapsed  wall 
during  pains,  till  the  head  slip  by  it. 


436  DIFFICULT  LABOR. 

Rectocele — Prolapse  of  Recto-vaginal  Wall  —  is 
produced,  much  in  the  same  manner,  by  distention  of  rectum 
by  fecal  contents,  and  pushing  down  of  projecting  recto- 
vaginal pouch  by  advancing  fcetus. 

Diagnosis, — By  putty-like  consistence  of  tumor,  and  inden- 
tation of  its  contents  by  digital  pressure  through  recto-vaginal 
wall,  or  examination  per  anum. 

Treatment, — Remove  fecal  accumulation  by  emollient  ene- 
mata,  or  scoop  out  hard  masses  with  spoon-handle  or  finger. 
Push  back  prolapsed  wall  while  head  passes  by  it. 

Impacted  Feces,  without  rectocele,  may  be  sufficient  to 
obstruct  delivery. 

Treatmerd  same  as  above  described.  Prophylaxis  by  laxa- 
tives during  pregnancy. 

Vesical  Calculus — Stone  in  the  Bladder — ^when  of 
considerable  size  may,  very  rarely,  obstruct  labor,  and  lead  to 
cystocele,  or  vesico-vaginal  fistula  from  compression  of  vesico- 
vaginal wall  between  calculus  and  foetal  head. 

Diagnosis  (from  exostosis,  etc.). — By  mobility  of  calculus, 
felt  per  va^ginarrty  between  the  pains,  as  a  hard  tumor  behind 
and  sometimes  above  the  pubes,  and  by  sounding  bladder. 

Treatment, — Lift  the  stone  above  the  pelvic  brim  by  digital 
palpation  per  va^ginam.  If  this  be  impracticable,  crush  it,  or 
extract  through  rapidly  dilated  urethra.  If  these  be  too 
tedious,  perform  vaginal  lithotomy  through  neck  of  bladder. 
Vesical  calculus  recognized  during  pregnancy  should  be  re- 
moved before  labor. 

Occlusion  of  External  Os  Uteri. — The  lips  of  the  os 
are  either  completely  closed  from  former  adhesive  inflamma- 
tion, or  an  observed  or  unobserved  opening  may  exist  of  so 
small  a  size  as  to  constitute  practical  occlusion  so  far  as  deliv- 
ery is  concerned.  The  adhesions  may  have  followed  trauma- 
tism of  the  parts  from  instruments  used  in  producing  abor- 
tion, or  cauterization,  lacerations,  ulcers,  etc. 

Symptoms  and  Diagnosis. — Absence  of  the  os  on  palpation 
and  even  on  inspection  by  speculum.  A  circular  dimple  may 
be  recognized  where  the  opening  ought  to  be.  The  cervix 
and  internal  os  are  widely  distended,  perhaps  by  the  advanc- 
ing head,  their  tissues  being  so  thin  as  to  necessitate  care  not 
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to  mistake  them  for  the  foetal  membranes ;  the  recognition  of 
their  continuity  with  the  vaginal  wall  would  prevent  the  mis- 
take. In  uterine  lateral  obliquities  and  exaggerated  ante-  or 
retro-version,  an  existing  os  uteri  may  be  tilted  out  of  reach 
of  the  finger  in  ordinary  vaginal  examination,  the  os  only 
being  discovered  by  passing  the  whole  hand  through  the  vulva, 
and  thoroughly  exploring  every  part  of  the  vaginal  roof. 

When  occlusion  really  exists  there  is  danger  of  rupture  of 
the  uterus,  as  well  as  of  "tedious"  labor,  if  relief  be  not 
afforded. 

Treatment — Make  an  opening  where  the  os  ought  to  be. 
Having  found  the  circular  dimple  above  stated,  it  may,  if  the 
obstructing  septum  be  thin,  be  penetrated  by  pressure  of  the 
finger  or  finger-nail  during  the  pains.  Under  other  circum- 
stances a  small  crucial  incision  must  be  made,  preferably  with 
a  guarded  bistoury,  over  the  same  spot,  or,  when  no  dimple 
can  be  discovered,  over  the  most  dependent  point  of  the  dis- 
tended cervix.  Tents  and  elastic  bags  may  be  necessary  to 
complete  dilatation  if  it  fail  to  take  place  spontaneously.  In 
a  few  cases,  where  no  trace  of  the  os  could  be  discovered, 
Csesarean  section  has  been  successfiiUy  performed. 

Atresia  of  Uterine  Cervix  (within  the  external  os)  re- 
quires either  vertical  shallow  incisions  or  gradual  mechanical 
dilatation  by  sponge  tents  and  water-bag  dilators. 

Cancer  of  the  Cervix  Uteri. — ^When  only  involving 
the  lower  portion  of  the  cervical  canal,  the  diseased  tissues 
will  often  yield  enough  to  admit  delivery.  When  extending 
higher  up,  the  cancerous  growth,  by  its  size  and  want  of  elas- 
ticity, either  prevents  passage  of  cluld,  or  ruptures  with  severe 
hemorrhage. 

Prognosis. — Of  course,  most  grave. 

Treatment, — Incision  of  cervix,  with  application  of  perchlo- 
ride  of  iron,  or  iodoform  gauze,  to  stop  bleeding.  Perforation 
may  be  afterward  necessary,  if  circumstances  demand  imme- 
diate delivery.  Another  plan,  certainly  preferable  so  far  as 
the  child  is  concerned,  and,  in  bad  cases,  not  adverse  to  the 
mother's  interest,  is  to  perform  Csesarean  section  as  soon  as 
labor  begins.  Masses  of  the  cancerous  growth  may  sometimes 
be  broken  away  with  the  hand,  making  a  sufficient  opening  to 
admit  version,  or  forceps. 
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Cystic,  Fibkous,  and  Canceroub  Growths  i 
IN  Vaginal  Wali£  may,  very  rarely,  lead  to  sufficient  ob- 
struction to  require  operative  assiafauce  before  delivery  can 
take  place.  If  small  and  removable,  the  growth  should  be 
removed.  If  not,  and  the  tumor  ia  hard  and  unyielding,  cra- 
niotomy or  Csesarean  section  become  last  resorts. 


Paljrpus  obalructing  labor. 

PoLYPr  OF  THE   Uterus— pediculated   fibrous  i 
hanging  in  the  parturient  canal,  may  be  of  sufficient  size  to 
obstruct  labor.     (See  Fig.  210.) 
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Diagnosis, — By  their  mobility — if  not  impacted — insensi- 
bility, pediculation,  etc.  Small  ones  might,  without  care,  be 
mistaken  for  swollen  scrotum  of  breech  presentation. 

Treatment — ^Push  the  tumor  up,  out  of  the  way,  above 
superior  strait,  and  retain  it  there  till  head  take  prec^ence 
in  descent.  When  the  pedicle  is  easily  reached,  remove  the 
growth  by  Poseur  or  scissors.  Some  break  off  during  labor, 
and  come  away  of  themselves.  Some  are  sufficiently  com- 
pressible as  not  to  prevent  delivery. 

Fibroid  Tumors  of  the  Uterus — not  pediculated — 
whether  subserous,  submucous,  or  interstitial,  may  or  may 
not  obstruct  delivery,  according  to  their  size  and  position. 
If  high  up,  above  the  superior  strait,  they  produce  no  obstruc- 
tion, but  may  render  pains  inefficient  from  asymmetrical  uterine 
contraction,  and  predispose  to  ante-  s.nd  post-partal  hemorrhaae, 
as  well  as  to  abnormal  presentation  and  position  of  the  child. 
Situated  below  the  brim,  in  the  lower  segment  of  the  womb, 
they  necessarily  obstruct  labor,  and  may  be  large  enough  nearly 
to  nil  the  pelvic  cavity. 

Diagnosis, — By  history  of  the  tumor,  its  slow  growth  and 
attendant  symptoms  before  pregnancy,  and  by  its  firmness, 
want  of  fluctuation,  etc. 

Treatment. — In  all  cases  extra  precaution  against  occurrence 
of  post-partal  hemorrhage.  Applications  of  styptic  iron  solu- 
tions generally  necessary  to  arrest  it.  Tumors  beloiv  the  brim, 
even  in  apparently  very  unpromising  cases,  may  be  pushed  up 
above  it  by  persistent  pressure  with  the  hand  or  closed  fist,  the 
patient  being  anaesthetized.  The  knee-elbow  position  may 
facilitate  success.  Surgical  interference,  enucleation  of  the 
tumor,  or  its  removal  with  Scraseur,  when  the  base  is  not  too 
large,  may  be  advisable.  The  only  other  alternatives  in  bad 
cases  are  Csesarean  section  and  craniotomy.  In  a  lesser  de- 
gree of  obstruction  forceps  or  version  may  suffice. 

Ovarian  Tumors,  whether  solid  or  cystic,  occupying  the 
pelvic  cavity,  usually  between  vagina  and  rectum,  may  ob- 
struct delivery.     (See  Fig.  211,  p.  440.) 

The  degree  of  obstruction  depends  upon  the  size,  hardness, 
and  position  of  the  tumor;  and  upon  its  mobility.  Apart 
from  obstruction  there  is  danger  tnat  the  tumor  may  burst 
during  labor  into  the  peritoneum  and  produce  fatal  perito- 
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nitis,  or  the  pedicle  mtiy  get  twisted  and  break  off  V^ 
large  ovarian  tumors  are  lees  daDgerous  than  medium-sized 
ones,  because  they  are  usually  discovered  before  lal>or,  and, 
further,  because  they  are  too  large  to  get  below  the  pelvic 
brim. 


Omrl&n  tumor  In  peWlc  csvll;  olntructing  labor. 

Dmijiioak:  By  the  position  of  the  tumor;  by  its  fluctuation 
and  consistency.  Fibroid  tumor  of  the  ovary  may,  however, 
be  so  hard  as  to  resemble  bony  growths  of  the  pelvis;  even 
cystic  ones  may  be  so  tense  as  to  require  puncture  with  trocar 
or  aspirator  before  their  nature  can  be  positively  ascertained. 
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Treatment. — ^Attempt  to  push  tumor  above  the  pelvic  brim 
out  of  the  way.  Persistent  pressure,  under  anaesthesia,  the 
woman  being  in  a  knee-chest  position,  may  unexpectedly  suc- 
ceed. It  may,  however,  fail,  because  tumor  is  adnerent,  or  of 
cargo  size,  or  held  down  by  the  presenting  part  of  the  child. 
Then  puncture  cyst  through  vaginal  wall  with  trocar  and 
canula,  and  retain  until  fluid  be  evacuated,  and  if  fluid  be  too 
thick  to  flow  readily,  make  digital  pressure  upon  the  tumor  per 
vaginam.  When  no  trocar  is  obtainable  make  a  small  incision 
in  the  tumor,  and,  after  emptying  it,  stitch  up  the  wound. 
Should  puncture  fail  to  remedy  the  difficulty,  from  the  tumor 
being  solid,  the  child  must  be  delivered  by  whatever  obstetric 
operation  the  space  will  allow,  or,  instead  of  this,  the  tumor  itself 
must  be  removed  by  a  surgical  operation — vaginal  ovariotomy. 
Most  cases  are  relieved  by  puncture  of  the  cyst. 

Hernia  '  of  Pregnant  Uterus. — The  varieties  of  hernia 
of  the  non-gravid  uterus,  named  in  the  order  of  frequency, 
are :  umbilical,  ventral,  femoral,  inguinal,  through  the  ^ramen 
ovale,  and  through  the  great  sacro-sciatic  foramen.  All  forms 
are  rare ;  and  for  the  uterus  while  thus  dislocated  to  become 
pregnant,  still  more  rare.  Pregnancy  has  never  been  observed 
in  uterine  hernia  through  the  foramen  ovale  or  great  sacro- 
sciatic  foramen.  Inguinal,  umbilical,  and  femoral  uterine 
hernias  have  been  ODserved  with  pregnancy — the  inguinal 
and  femoral  cases  always  end  in  abortion  or  premature  labor 
— ^the  sac  of  an  umbilical  hernia  may  contain  a  uterus  far 
advanced  in  pregnancy. 

Diagnosis :  By  absence  of  uterus  from  its  normal  situation ; 
by  shape  and  consistency  of  tumor  and  evidences  of  its  con- 
taining a  foetus.  In  inguinal  and  femoral  cases  the  canal  of 
the  vagina  is  drawn  on  one  side  toward  the  hernia. 

Treatment — Replace  womb  and  apply  truss.  If  growth  of 
pregnancy  already  too  great  for  this,  induce  abortion,  or 
delivery.  Growth  may  be  so  large  as  to  require  division 
of  hernial  ring  to  permit  delivery.     If  this  fail,  hysterotomy. 

Ventrhl  uterine  hernia  with  pregnancy  occurs  more  fre- 
quently ;  is  due  to  separation  of  recti  muscles,  or  to  dilatation 
of  large  cicatrix  after  laparotomy.  Many  of  these  are  not 
real  hernia — the  sac  being  contained  within  the  faacise — but 
ordinary  "pendulous  belly."  If  the  woman,  while  on  her 
back,  attempt  to  raise  the  upper  part  of  her  body,  the  preg- 
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nant  womb  will  protrude  as  a  globular  tumor  in  the  linea 
alba. 

Treatment :  an  abdominal  bandage.    These  ventral  cases  go 
to  "term;"  delivery  not  generaUy  interfered  with. 


CHAPTER   XXXI. 

PROLAPSE   OF   FUNIS — SHORT   OR  COILED   FUNIS. 

Prolapse  of  Funis. — A  loop  of  the  umbilical  cord  hangs 
down  along  side  of,  or  below,  the  presenting  part  of  the  child. 
Before  rupture  of  the  membranes  it  is  called  ^* presentation  " 
of  the  ftinis ;  after  rupture,  when  the  loop  falls  do^n  into  the 
vagina,  ''prolapse,^*     (Fig.  212.) 

Causes, — Conditions  in  which  the  presenting  part  of  the 
child  does  not  completely  fill,  or  block  up,  the  ring  of  the  os 
uteri  and  pelvic  brim,  viz.,  pelvic  contraction  or  deformity ; 
transverse,  footling,  knee,  breech,  and  face  presentations. 

It  may  occur,  in  ordinary  head  presentations,  as  well  as 
under  the  circumstances  just  stated,  from  unusual  length  of 
the  cord ;  insertion  of  placenta  near  the  os  uteri ;  excess  of 
liquor  amnii,  and  gush  of  amniotic  fluid,  when  membranes 
rupture  at  the  height  of  a  labor  pain ;  and  in  multiple  preg- 
nancy. Head  presentations  complicated  with  that  of  a  hand 
or  foot,  or  with  both,  especially  favor  prolapse  of  cord.  From 
the  far  greater  relative  number  of  head  presentations  there 
are  more  cases  of  prolapsed  ftinis  associated  with  them  than 
with  presentations  of  other  parts.  But  in  a  given  equal  num- 
ber of  each  presentation,  prolapse  of  the  cord  wiU  be  found 
least  frequently  with  head  cases,  for  the  reason  before  stated. 
Thus  Scansoni's  figures  are : 

Funis  presents  once  in  304  head  cases. 

32  face  cases. 
"  "  "  21  pelvic  cases. 

"  "  "  12  transverse  cases. 

Prognosis, — Not  unfavorable  to  the  mother,  except  in  so 
far  as  may  result  from  emotional  disturbance  and  subsequent 
breast  troubles  from  child  being  born  dead. 
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Ab  regards  the  child,  it  U  a  moat  aeriouB  complication. 
About  50  per  cent,  die  owing  to  compression  of  funis  during 
deUvery.  The  dangers  are  less  in  proportion  lo  the  greater 
length  of  time  that  the  membranes  are  unruptured,  and  when 
the  presentation  and  other  conditions  are  favorable  to  rapid 


Frolapse  of  the  conl  by  the  side  of  tbe  bead. 

delivery  after  their  rupture.  Hence  breech  presentations, 
which  admit  of  speedy  extraction,  are  comparatively  favor- 
able. The  breech,  moreover,  is  softer  and  smaller  than  the 
head,  hence  there  is  less  fear  of  fatal  pressure  on  funis.   Trans- 
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verse  cases  do  not  necessarily  involve  pressure  of  cord,  and 
are  less  dangerous  than  head  presentations  in  this  respect.  A 
large  pelvis  is  favorable.  Unfavorable  conditions  are  primi- 
parity  (owing  to  length  of  labor  from  resistance  of  soft  parts), 
contracted  pelvis,  low  placental  insertion,  and  early  rupture  of 
membranes. 

Diagnosis  may  be  attended  with  some  difficulty  before  mem- 
branes rupture,  the  finger  having  to  feel  the  cord  through 
them,  or  through  the  thinned  uterine  wall.  It  feels  a  soft, 
compressible,  and  movable  body,  in  which  pulsations,  syn- 
chronous with  the  foetal  heart,  may  be  recognized.  Pressure 
of  cord  during  a  pain  may  temporarily  interrupt  pulsations. 
Pulsations  in  vaginal  or  uterine  wall  are  syncnronous  with 
mother^s  pulse.  Confounding  fingers  or  toes  of  child  with 
funis  is  avoided  by  remembering  their  harder  consistency, 
number,  and  by  absence  of  recognizable  pulsations  in  them. 
In  cases  of  uterine  rupture  a  prolapsed  coil  of  small  intestine 
has  been  mistaken  for  funis.  The  attached  mesentery,  and 
want  of  pulsation  in  the  intestine,  are  sufficiently  diagnostic 
with  ordinary  care.  When  the  membranes  have  ruptured, 
or  the  presenting  cord  has  prolapsed  into  the  vagina,  there 
can  scarcely  be  any  mistake.  Umbilical  pulsation,  of  course, 
shows  child  to  be  alive,  but  the  pulsation  may  cease  some 
time  before  the  infant  dies,  hence  auscultate  for  heart-sounds 
before  death  is  assumed  to  have  occurred. 

Treatment. — Preserve  the  membranes  from  rupture  as  long 
as  possible.  The  cord  is  safer  from  pressure,  when  bag  of 
waters  is  intact,  than  it  can  be  made  by  any  operative  treat- 
ment after  membrane?  rupture.   One  exception  noted  below. 

Postural  Treatment. — Before  membranes  rupture  place  the 
woman  upon  her  side — upon  the  side  opposite  that  upon  which 
the  cord  lies — and  elevate  the  pelvis  upon  pillows,  while  the 
head  and  chest  rest  low.  The  cord  may  thus  gravitate  toward 
ftindus  uteri  during  early  part  of  labor.  The  knee-chest  or 
knee-elbow  positions  are  more  effective,  but  difficult  to  main- 
tain for  any  considerable  time.  (Fig.  213.)  They  should  be 
resorted  to  at  intervals  during  early  stage,  the  woman  after- 
ward resuming  her  lateral  position,  as  above  stated.  Later 
on,  when  the  os  is  sufficiently  dilated  for  the  head  to  pass,  the 
woman  may  be  placed,  temporarily,  in  a  decided  knee-elbow 
posture,  when,  if  the  cord  slip  back,  the  membranes  are  to  be 
ruptured,  and  manual  pressure  applied  externally  to  produce 
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engageraent  of  the  head,  which  last  filla  the  opening,  and  pre- 
vents reprolspse,  the  woman  subsequently  resuming  and  main- 
taining her  latero-prone  position. 

Should  poeture  alone  not  suffice  to  cause  the  cord  to  slip 
back,  let  the  membranes  remain  in  intact. 


When,  finally,  they  rupture,  artificial  r^ogiiion  of  the  cord 
must  be  attempted.  There  are  several  methods  of  operating, 
all  of  them  being  more  likely  to  succeed  when  the  woman  is 
placed  in  the  knee-chest  position.  The  hand  may  be  careftilly 
passed  into  the  womb  with  the  loop  of  cord  protected  in  its 
palm,  until  the  loop  is  carried  above  the  equator  of  the  head 
to  the  back  of  the  child's  neck,  the  fundus  uteri  being  mean- 
while supported  with  the  other  hand,  and  the  head  gently 
pushed  aside  when  the  inner  hand  passes  alongside  of  it. 
when  this  proceeding  is  inadvisable,  or  impossible,  from  the 
head  having  descended  too  low,  two  or  three  fingers  may  be 
used  to  push  up  the  loop,  and  hold  it  above  the  opiator  of  the 
head  until  the  latter  is  forced  down  by  a  succeeding  pain, 
when  the  fingers  are  withdrawn.  Repeat  daring  several  suc- 
cessive pains,  if  necessary. 
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la  lieu  of  the  hand  or  fingera,  various  repoaiiors  have  been 
devised.  A  tape  and  styletted  male  elastic  catheter  answer  as 
well  as  any  of  them,  A  piece  of  tape  three  or  four  feet  long 
is  doubled,  end  to  end,  and  passed  into  tbe  catheter  so  that  the 
tape  loop  can  be  drawn  out  an  inch  or  two  through  the  eye  of 
the  instrument.  The  stylet  is  also  passed  In,  and  its  extremity 
made  to  project  from  the  eye  of  the  catheter.  The  loop  of 
tape  is  next  passed  round  the  loop  of  cord,  and  hooked  over 
the  projecting  end  of  the  stylet,  which  last  is  pushed  back  into 
the  eye,  and  shoved  up  quite  to  the  closed  end  of  the  cathel«r. 
The  two  ends  of  the  tape  may  now  be  gently  drawn  upon,  until 


the  loop  loosely  holds  the  cord  in  contact  with  the  instrument. 
The  prolapsed  funis  is  then  pushed  up  into  the  uterus  by  the 
catheter  until  it  ia  quite  above  the  presenting  part  of  the  child, 
when,  by  withdrawing  the  stylet,  the  cord  is  released.    The 
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catheter  and  tape  may  be  left  in  till  labor  is  over.  A  simpler 
method :  The  loop  of  tape,  instead  of  being  passed  all  through 
the  catheter,  is  simply  passed  into  the  eye  of  it  and  over  the 
end  of  the  stylet,  which  last  is  pushed  up  to  secure  it ;  the  free 
ends  of  the  tape  may  now  be  loosely  tied  round  the  loop  of 
cord  and  the  catheter  introduced  as  before,  and  stylet  re- 
moved.    (See  Fig.  214.) 

.  Or,  again,  a  catheter  may  be  used  with  two  eyes,  opposite 
each  other ;  the  loop  of  tape,  or  string,  is  passed  transversely 
through  both  eves,  then  round  the  navel-string,  then  over  the 
end  of  the  catheter  (see  Fig.  215),  when  the  ends  of  the  tape, 
passing  along  the  shaft  of  the  catheter,  are  drawn  tight  enough 
to  hold  ftinis,  etc.  Stylet  to  be  used  for  introducing  it,  and 
withdrawn  afterward,  leaving  catheter,  etc.,  in  utero.  A  flat 
piece  of  whalebone,  having  an  eye  near  one  end,  through 
which  a  loop  of  tape  may  be  threaded,  has  also  been  employed 
in  a  somewhat  similar  manner,  and,  after  reposition,  left  in  till 
the  child  is  born.  Other  methods  of  using  the  catheter,  tape, 
and  stylet  are  shown  in  Figs.  216, 217,  and  218,  which  explain 
themselves.  Retention  of  a  replaced  ftinis  has  been  secured 
by  attaching  to  the  cord  a  collapsed  elastic  bag  or  pessary, 
having  a  tube  by  which  it  may  be  inflated,  after  introduction 
into  the  uterine  cavity — so-called  "  ballooning  "  the  cord. 

When  reposition  fails,  as  it  is  often  wont  to  do,  the  next 
element  of  treatment,  generally  speaking,  is  speedy  delivery ; 
or,  when  circumstances  render  this  impracticable,  it  may  be 
attempted  to  place  the  cord  where  it  will  receive  a  minimtim 
amount  of  pressure.  Thus,  when  the  occiput  is  placed  at  one 
of  the  acetabula,  the  loop  of  the  cord  should  be  put  near  the 
sacro-iliac  synchondrosis  of  the  same  side.  In  breech  pre- 
sentations put  it  near  the  sacro-iliac  synchondrosis  which 
corresponds  to  the  antero-posterior  diameter  of  the  breech. 

Speedy  delivery  may  be  secured  by  forceps,  when  the  os  is 
dila  ed  and  the  head  sufficiently  low. 

When  forceps  are  not  available,  the  next  alternative  is  ver- 
sion by  the  feet,  preferably  by  external,  or  by  combined  exter- 
nal and  internal  manipulation,  and  subsequent  rapid  extraction. 
The  dangers  of  version,  especially  when  the  conditions  for  its 
easy  and  safe  performance  are  not  present,  should,  in  the 
interests  of.  the  mother,  be  earnestly  considered  before  the 
operation  is  agreed  upon.  It  should  be  also  ascertained  that 
pressure  upon  the  cord  has  not  already  so  far  injured  the 
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child  as  to  render  its  chances  of  aurvival,  after  version,  insuf- 
ficient to  justify  any  risk  to  the  mother  that  may  be  incurred 
by  the  operation. 


other  methods  of  repoaition  of  cord. 

In  face  presentations,  when  operative  interference  is  decide<i 
uiion  to  save  the  child's  life,  an  earlj/  resort  to  version  is  the 
best,  that  is,  when  other  methods  of  relieving  the  cord  from 
pressure  have  failed. 
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In  breech  cases  the  extremities  should  be  brought  down, 
and  the  child  rapidly  extracted  by  the  methods  already  stated. 
(See  "  Breech  Presentations,"  pages  256-261 .)    Footlings  the 

In  cases  of  prolapsed  fiinia,  associated  with  contracted  pelvis 
or  with  transverse  presentationB,  the  treatment  required  for 


HadcI  protBpHOd  by  aide  of  head.    Tbs  prolapsed  rord  Is 


these  complications,  iu  the  interest  of  the  mother,  must  take 

precedence  of  that  solely  relating  to  the  interests  of  the  child. 

When  prolapsed  funis  is  associated,  in  head  presentations, 

with  coincident  prolapse  of  a  hand  (see  Fig.  219),  the  pro- 
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lapsed  extremity  should  be  replaced  with  the  fiinis,  and  the 
head  made  to  descend  and  fill  up  the  space  so  as  to  prevent 
reprolapse.  Care  must  be  taken  not  to  displace  the  head  and 
thus  produce  transverse  presentation ;  it  is  best  prevented  by 
abdominal  pressure  during  the  proceeding. 

When  a  foot  presents  with  the  cord  and  head,  or  when  foot, 
hand,  head,  and  cord  all  present  at  once,  it  will  usually  be  best 
to  draw  down  the  foot,  while  the  head,  cord,  etc.,  are  pushed 
up,  thus  producing  version  by  the  feet.  Such  presentations 
are  technically  known  as  "  complicaied  "  or  "  complex  "  ones ; 
and  are  also  so  called  when  the  cord  does  not  prolapse.  (See 
"  Footling  Cases,"  page  264.)  When  the  pelvis  is  large,  pro- 
lapse of  a  hand  alongside  of  the  head  may  still  admit  of  spon- 
taneous delivery,  or  forceps  may  be  applied  if  the  extremities 
cannot  be  replaced,  and  progress  is  much  impeded  by  the 
complication.  When  the  child  is  dead,  prolapse  of  the  cord 
requires  no  interference.  In  all  cases  where  hope  of  life  re- 
mains, prepare  beforehand  for  resuscitation  by  providing  hot 
and  cold  water,  brandy,  electricity,  etc. 

Short  and  Coiled  Funis. — Actual  shortness  of  the  cord 
(cases  have  been  seen  as  short  as  two  inches),  or  artificial  short- 
ening, by  its  being  coiled  round  the  neck,  body,  or  other  parts 
of  the  child,  very  rarely  offer  considerable  mechanical  obstruc- 
tion to  delivery,  and  more  frequently  a  slight  prolongation  of 
the  second  stage  of  labor  results.  Very  long  cords  of  even 
six  or  eight  feet  in  length  (such  have  been  observed)  may  be 
practically  short,  from  coiling.  From  stretching  of  a  short  or 
coiled  cord  during  labor  there  may  result,  though  very  rarely, 
inversion  of  the  uterus ;  premature  separation  of  the  placenta 
and  hemorrhage ;  rupture  of  the  fiinis  or  interference  with  its 
circulation,  and  death  of  the  infant. 

Symptoms. — Before  extrusion  of  the  child's  head,  the  diag- 
nosis of  a  shortened  fiinis  is  not  always  easy.  The  following 
symptoms  may  be  present :  a  peculiar  pain,  or  soreness,  felt 
during  uterine  contraction,  usually  high  up  at  the  supposed 
placental  site,  which  is  described  by  multiparae  as  being  dif- 
ferent from  the  suffering  produced  by  ordinary  labor  pains. 
Later  on  there  is  partial  arrest  of  labor  pains,  especially  of 
bearing-down  efforts ;  and  retardation  in  descent  of  present- 
ing part,  with  elastic  retraction  of  it,  between  the  pains,  to  a 
greater  degree  than  can  be  accounted   for  by  resistance  of 
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maternal  soft  parts.  Blood  may  be  discharged  before  birth 
owing  to  partial  separation  of  placenta,  and  when  there  are 
no  coexisting  lacerations  of  cervix,  etc.,  to  explain  it.  De- 
pression of  placental  site,  during  pains,  felt  through  abdom- 
inal wall  (?).  An  unusually  persistent  desire  on  the  part  of 
the  woman  to  sit  up,  not  occasioned  by  ftilness  of  bladder  or 
rectum.    A  finger  passed  high  up  may  touch  an  existing  coil. 

Treatment — None  is  required  in  the  large  majority  of  cases, 
other  than  release  of  a  coil  round  the  neck  after  the  head  is 
bom.  The  coil  is  loosened  by  drawing  it  down  to  form  a  loop, 
which  is  then  passed  over  the  occiput.  Harmless  or  at  least 
remediable  coils  of  this  sort  occur  once  in  about  every  five 
labors.  When  the  cord  is  too  short  to  admit  of  release  in  this 
way,  cut  it,  and  deliver  at  once  to  prevent  the  child  bleeding 
and  sufiR)cating. 

When  labor  is  unduly  retarded  from  a  short  cord  before  the 
head  is  bom,  let  the  woman  assume  a  sitting  or  kneeling 
posture  upon  the  bed,  and  lean  forward  during  the  pains. 
The  whole  womb  is  thus  pushed  down  and  tension  of  the  cord 
relaxed,  while  the  head,  if  its  rotation  have  not  previously 
taken  place,  will  rotate  and  so  be  prevented  from  retracting 
between  the  pains,  thus  affording  the  succeeding  uterine  con- 
tractions a  better  chance  of  completing  delivery.  Should 
forceps  be  used  in  such  cases,  owing  to  symptoms  of  tedious 
labor,  care  must  be  taken  not  to  invert  the  womb.  A  cord 
that  is  very  short  may  require  division,  in  utero,  before  the 
head  can  be  safely  extracted.  Such  cases  are  extremely  rare. 
Knots  in  the  cord  do  not  impede  delivery,  but  may  interrupt 
the  circulation,  and  thus  destroy  life  of  foetus,  when  tightly 
drawn. 


CHAPTER  XXXII. 

AN^ffiSTHETICS:    CHLOROFORM,   ETHER,    CHLORAL.      ERGOT, 

QUININE. 

Anaesthetics  are  used  in  obstetrics  to  lessen  suffering  pro- 
duced by  labor  pains;  to  lessen  the  pain  attending  certain 
obstetric  operations ;  to  relax  the  uterus  when  its  rigid  con- 
traction interferes  with  version ;  to  promote  dilatation  of  the 
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OS  uteri ;  to  reduce  excessive  nervous  excitement  which  may 
interfere  with  progress  of  early  stage  of  labor;  to  relieve 
eclampsic  convulsions  and  mania;  to  relax  the  abdominal 
wall  and  lessen  pain,  while  the  uterus  is  being  pushed  down ; 
in  cases  of  abortion  when  the  finger  is  being  introduced  to 
remove  retained  secundines;  in  craniotomy  to  forestall  un- 
pleasant recollections ;  in  cases  of  uterine  inversion  to  relax 
the  constricting  cervix  and  so  facilitate  replacement;  in 
bipolar  version  to  lessen  pain  of  introducing  the  hand  into 
vagina ;  in  precipitate  labor  to  suspend  action  of  voluntary 
muscles  and  retard  delivery  ;  to  dissipate  "  phantom  tumors  " 
while  making  a  differential  diagnosis  of  pregnancy ;  to  relax 
the  OS  and  cervix  uteri  while  introducing  finger  to  diagnosti- 
cate between  uterine  and  extra-uterine  pregnancy ;  in  all  cut- 
ting operations  upon  the  abdomen ;  and  sometimes  in  sewing 
up  a  lacerated  perineum  when  many  sutures  are  required.  In 
this  last  instance,  and  in  all  cases  when  an  anaesthetic  is  used 
after  delivery j  the  greatest  care  is  necessary,  for  the  reasons,  1st, 
that  the  patient  has  usually  lost  some  blood — ^perhaps  a  good 
deal ;  and  2d,  the  reduction  of  abdominal  pressure  after  de- 
livery allows  blood  to  flow  from  the  brain  toward  the  abdomen, 
hence  a  liability  to  cerebral  anaemia  and  syncope.  Anaesthetics 
after  delivery  should  be  avoided  if  possible. 

The  practice  of  giving  anaesthetics  in  all  cases  of  labor,  to 
lessen  pain,  has  been  warmly  advocated  in  certain  quarters, 
but  is  not,  on  the  whole,  advisable. 

Complete  anaesthesia  from  chloroform,  or  ether,  undoubt- 
edly lessens  the  force  of  uterine  contraction^  and  thus  retards 
labor,  as  well  as  predisposing  to  post-partal  hemorrhage. 
Hydrate  of  chloral,  on  the  contrary,  may  be  given  in  sufiicient 
quantity  to  procure  relief  from  suffering  without  materially 
interfering  with  uterine  contraction. 

The  choice  between  ether  and  chloroform — the  two  anaes- 
thetics generally  used — is  unsettled ;  some  prefer  one,  some 
the  other.  Ether  is  unquestionably  safer;  and  while  the 
advocates  of  chloroform  claim  that  but  very  few  deaths  are 
071  record  from  its  use  when  administered  with  unremitting 
care  and  by  the  hands  of  an  educated  and  experienced  physi- 
cian, yet  these  conditions  cannot  always  be  constantly  assured. 
All  men  are  human ;  the  unremitting  care  will  sometimes 
remit ;  oversights  and  diverted  attention  happen  to  all,  and  in 
obstetric  practice,  with  its  inevitable  fatigue,  loss  of  sleep,  and 
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anxiety,  are  more  likely  to  happen  than  in  other  fields  of  pro- 
fessional work.  Hence,  as  a  matter  of  safety,  I  prefer  ether. 
In  cases  of  acute  anaemia  following  profuse  hemorrhage,  all 
agree  that  chloroform  is  more  dangerous  than  ether.  Ether 
(sulphuric  ether)  may  be  safely  given  during  the  second  stage 
of  ordinary  labor  at  the  beginning  of  each  pain,  and  during 
its  continuance,  and  should  be  so  given,  to  lessen  suffering 
when  the  agony  is  severe  and  the  patient  particularly  sensi- 
tive ;  but  complete  anaesthesia  and  insensibility  are  not  ad- 
visable, from  fear  of  post-partal  hemorrhage,  against  the 
occurrence  of  which  a  double  vigilance  is  always  necessary 
when  anaesthetics  have  been  used.  Ether  is  not  so  liable  to 
retard  labor  from  lessening  the  force  of  uterine  contraction  as 
chloroform,  but  it  is  not  entirely  free  from  this  liability.  It  is 
objectionable  during  the  early  stage  of  labor ;  and  is  distinctly 
confra-indicated  when  there  is  kidney  disease.  Ether  is  in- 
flammable, and  hence  care  is  required  in  using  it  at  night. 

Chloroform,  when  given  to  lessen  the  agony  of  labor 
pains,  as  it  often  is  in  Europe,  though  much  less  frequently 
m  the  United  States,  is  usually  administered  when  labor  is 
pretty  well  advanced — when  the  os  uteri  is  well  dilated,  the 
head  descending,  and  the  pains  are  propulsive.  A  few  drops 
are  placed  upon  a  handkerchief,  and  held  near,  not  close  to, 
the  mouth,  at  the  beginning  of  a  pain,  the  inhalation  being 
continued  till  the  pain  passes  its  acme,  when  it  is  at  once 
stopped.  Pure  air  should  be  breathed  during  the  intervals. 
Complete  insensibility  is  not  desired ;  the  woman  should  re- 
main sufiiciently  conscious  to  converse.  During  the  early 
stage  of  labor  chloroform  should  certainly  not  be  given  merely 
to  lessen  pain.  A  mixture  of  one-third  absolute  alcohol  with 
two-thirds  chloroform  is  less  objectionable  than  chloroform 
alone.  All  the  uses  to  which  chloroform  may  be  applied  in 
obstetrics  may  be  attained  by  ether,  with  the  exception  that 
chloroform  is  better  than  ether  when  there  is  renal  complication. 

While  it  is  generally  admitted  that  chloroform  is  dangerous 
in  cases  of  fatty  heart  and  in  cardiac  valvular  lesions,  it  has 
nevertheless  been  given  in  these  cases  without  any  apparent 
bad  effects. 

During  obstetrical  operations  requiring  anaesthetics,  anaes- 
thesia should  be  complete ;  if  it  be  only  partial,  the  patient  is 
liable  to  toss  about  without  any  control. 
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In  delivering  with  forceps,  under  ansesthesia,  extra  care  is 
necessary  to  avoid  pinching  the  soft  tissues  of  uterus  and 
vagina,  in  the  grasp  of  the  blades,  since  the  patient,  being  in- 
sensible, cannot  indicate,  by  her  complaints,  the  occurrence  of 
such  a  mishap. 

Strong  contractions  of  the  uterus,  rendering  ver^on  extremely 
difficult  and  dangerous — or,  perhaps,  impossible — are  at  once 
relaxed  by  complete  anaesthesia.  The  child  having  been 
turned,  it  should  not  be  extracted  until  the  womb  nas,  at 
least  in  part,  resumed  its  contractile  efforts,  so  as  to  lessen  the 
danger  of  hemorrhage. 

W  hen  chloroform  is  ffiven  for  puerperal  eclampsia  it  should 
be  administered  just  blfore  the  Lginning  of  ea^h  returning 
paroxysm  in  time  to  prevent  the  seizure. 

Chloral  (hydrate  of  chloral)  will  probably,  in  great  meas- 
ure, take  the  place  of  chloroform  and  ether  in  obstetric  prac- 
tice, except  when  severe  operations  are  required.  Under  its 
influence  the  woman  may  sleep  during  labor  without  any  great 
suffering,  being  only  aroused  by  the  recurrence  of  pains,  the 
agony  of  which  is  not  then  acute.  It  is  especially  valuable, 
as  already  indicated,  when  the  os  uteri  is  thin,  rigid,  and  diffi- 
cult to  dilate,  in  fact,  during  the  earlv  stage  ot  labor,  when 
ether  and  chloroform  are  inadmissible.  Chloral  does  not 
diminish  uterine  contraction.  It,  indeed,  lessens  the  freguency 
of  the  pains,  but  at  the  same  time  renders  them  stronger  and 
tnore  efficient;  calms  nervous  excitement,  and  promotes  dilata- 
tion of  the  OS.  Fifteen  grains  may  be  given  in  a  little  water 
or  syrup  of  orange-peel,  every  twenty  minutes,  until  two, 
three,  or  (possibly)  four  doses  are  taken,  according  to  the 
degree  of  somnolence  produced.  More  than  a  drachm  during 
the  whole  labor  is  seldom  required.  Serious  and  even  fatal 
symptoms  have  resulted  from  too  large  doses. 

It  is  distinctly  co /i^ra-indicated  in  organic  cardiac  lesions, 
and  its  safety  is  very  questionable  even  in  functional  disease  of 
the  heart. 

In  puerperal  eclampia  chloral  is  a  most  valuable  remedy, 
both  during  and  after  labor.  Large  doses  of  twenty  or  thirty 
grains  may  be  taken  ;  or  twice  this  quantity  may  be  given  at 
once,  by  enema,  and  repeated  in  a  few  hours  if  the  spasms 
recur. 

As  a  sleep-producer  in  puerperal  mania  chloral  is  better 
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than  opium,  hyoscyamus,  or  any  other  narcotic.  It  may  be 
combined,  to  advantage,  with  bromide  of  potassium  (xv.  to 
XXX.  grains  of  each)^ 

Bromide  of  Ethyl  has  been  employed  experimentally,  of 
late,  as  an  ansesthetic  in  midwifery,  its  utility  has  not  yet 
been  sufficiently  demonstrated  to  warrant  its  recommenda- 
tion. It  requires  the  same  precautions  as  chloroform  in  its 
administration,  and  shares  the  dangers  of  this  latter  drug. 

Ergot  (Secale  Cornutum,  Ergot  of  Rye,  Spurred 
Rye),  though  by  no  means  allied,  in  its  action,  with  anaes- 
thetics, may  be  here  considered  as  one  of  the  obstetrician's 
special  medicaments.  Its  effect  on  the  uterus  is  exactly  oppo- 
site to  that  of  ether  and  chloroform,  with  which,  indeed,  it  is 
sometimes  administered  as  a  sort  of  antidote  to  their  relaxing 
eflfect  upon  the  uterine  muscles. 

When  given  in  ordinair  fiiH  doses  (xx.-xxx.  grains  of  the 
powder,  or  xx.-xxx.  minims  of  the  fluid  extract,  or  33  of  the 
tincture,  or  wine)  ergot  produces,  in  the  course  of  ten  or  fifteen 
minutes,  strong  contractions  of  the  uterus,  which,  when  the 
drug  is  repeated  so  as  to  obtain  its  full  effect,  become  persistent 
and  continuous  as  well  as  powafuL  This  tonic  and  unremit- 
ting persistence  of  the  contractions  constitutes  one  of  the  chief 
drawbacks  and  dangers  of  ergot.  If  the  child.be  still  unborn, 
continuous  ^pressure  upon  the  cord,  obstruction  to  the  utero- 
placental circulation,  and  consequent  injury  or  death  of  the 
foetus  may  result,  unless  speedy  delivery  take  place.  Injury 
to  the  uterine  wall  from  continuous  pressure,  or  actual  rupture 
of  it  may  result,  when  there  exists  any  mechanical  resistance 
to  delivery.  Hence  the  following  contra-indications  to  the  use 
of  ergot  may  be  positively  affirmed  :  pelvic  deformity ;  mal- 
proportion  between  the*  size  of  the  child  and  pelvis ;  trans- 
verse and  other  malpresentations  or  positions  of  the  foetus ; 
undilated  os  uteri ;  resisting,  rigid  perineum.  When  powerfiil 
contractions  are  produced  by  ergot,  as  may  happen  from  its 
injudicious  administration  by  nurses  and  others — and  the  labor 
is  not  rapidly  completed,  forceps  should  be  applied  to  relieve 
the  child  from  danger — a  procedure  all  the  more  imperatively 
needed  if  auscultation  reveal  irregularity  or  feebleness  of  the 
foetal  heart.  On  the  whole,  it  is  a  safe  rule  to  abstain  from 
giving  ergot  at  all  before  the  child  is  born,  except  in  retention 
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of  the  after-coming  head  in  breech  presentations  as  already 
explained.  Its  administration  in  certain  cases  of  placenta 
prsevia  is  generally  recommended,  as  well  as  in  accidental 
hemorrhage  from  separation  of  a  normally  placed  placenta ; 
but,  if  the  child  is  to  be  saved,  delivery  must  be  expedited  by 
every  possible  or  practicable  means.  Ergot  was  formerly  used 
to  induce  premature  labor,  but  has  now  been  abandoned  for 
better  and  less  dangerous  methods. 

The  chief  use  ot  ergot  in  midwifery  is  to  secure  persistent 
uterine  contraction  afiier  labor.  It  thus  prevents  hemorrhage, 
and  lessens  tendency  to  after-pains. 

Quinine  (Quina  Sulph.),  though  not  yet  generally  used 
in  labor  cases  to  reinforce  feeble  uterine  contraction,  has  been 
proved  of  sufficient  efficacy  in  this  respect  to  warrant  the 
hope  that  it  may  form  a  safe  substitute  for  ergot  during  the 
first  and  second  stages  of  labor.  Dose,  x-xv  grains  every 
three  hours.  Its  efficacy  in  relieving  after  pains  has  been 
previously  mentioned. 

Recently,  common  white  sugar  in  one  ounce  doses,  given  in 
half  a  pint  of  water,  every  two  hours,  has  been  highly  recom- 
mended to  strengthen  uterine  contractions  during  labor  in 
place  of  ergot.     Its  value  has  not  yet  been  definitely  proven. 
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PUERPERAL  ECLAMPSIA  DURING  LABOR. 

Puerperal  eclampsia,  associated  with  premature  delivery, 
due  to  uraemia,  from  albuminuria  and  renal  congestion  or  in- 
flammation during  pregnancy,  have  been  already  discussed  in 
so  far  as  their  etiology,  symptoms,  and  prophylactic  treatment 
are  concerned.*  Their  obstetric  treatment  does  not  differ  ma- 
terially from  that  of  eclampsia  occurring  during  labor  at  term, 
here  to  be  considered. 

Puerperal  convulsions  during  labor,  besides  arising  from 

1  See  Chapter  VUL,  p.  141. 
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ursemia,  may  be  due  to  other  forms  of  blood-poisoning,  viz., 
cholsemia  (retention  of  bile) ;  imperfect  elimmation  of  car- 
bonic acid  by  the  lungs ;  medicinal  poisons,  as  lead,  narcotics, 
etc. ;  septic  poisons,  as  those  of  typhus  and  other  fevers.  The 
opposite  conditions  of  congestion  and  anaemia  of  the  brain 
may  produce  eclampsia ;  as  may  also  general  anaemia,  plethora, 
hydrsemia,  and  leukaemia.  Convulsions  often  precede  death 
from  hemorrhage  during  labor.  They  may  arise  from  violent 
emotional  disturbance,  or  from  reflex  irritation  due  to  indi- 
gestible food,  fecal  accumulations,  a  distended  bladder,  etc. 
The  well-known  increased  excitability  (so-called  "convulsi- 
bility ")  of  the  nervous  system  in  pregnant  and  parturient 
women  predisposes  to  eclampsia  from  slight  causes. 

Symptoms  and  Clinical  History. — Previous  occurrence  of  de- 
cided renal  symptoms,  general  dropsy,  etc.,  during  pregnancy, 
especially  signs  of  impending  uraemia. 

Preceding  the  actual  occurrence  of  a  spasm  there  are  irri- 
tability of  temper,  slight  or  severe  headache,  dizziness,  spots 
before  the  eyes,  impairment  or  loss  of  sight,  tinnitus  aurium, 
hallucinations,  deafness,  intellectual  disturbance,  unusual  de- 
sire to  sleep,  with  perhaps  stertorous  breathing,  vomiting,  etc. 
Some  or  all  of  these  may  be  present. 

The  actual  convulsion  may  resemble  epilepsy  or  hysteria. 
Text-books  give  three  varieties :  epileptic,  hysterical,  and  apo- 
plectic. Hysterical  attacks  are  slighter  in  degree,  and  con- 
sciousness is  not  entirely  lost.  Apoplectic  ones  are  rare,  and 
are  followed  by  complete  coma  and  paralysis,  due  to  effusion, 
or  a  clot  of  blood  within  the  cranium.  The  typical  puerperal 
convulsion  is  epileptic  in  character.  It  begins  with  rolling  of 
the  eyeball,  puckering  of  the  lips,  drawing  of  the  lower  jaw 
on  one  side,  bending  the  head  back  or  toward  one  shoulder. 
Then  follow  twitching  of  the  facial  muscles  and  of  those  of 
the  extremities ;  protrusion  of  the  tongue ;  grinding  of  the 
teeth ;  violent  jerking  of  the  arms ;  in  fact,  clonic  spasm  of 
the  voluntary  muscles,  and  some  of  the  mvoluntary  ones, 
notably  those  of  respiration ;  hence  lividity  of  the  lips  and 
face,  distended  veins  in  the  neck,  and  apparent  impending 
cyanosis.  At  first,  however,  the  respiration  is  hurried  and 
irregular,  hissing,  through  bloody  froth,  between  the  teeth. 
Urine  and  feces  sometimes  involuntarily  discharged.  Dura- 
tion of  the  convulsion  from  one  to  four  minutes.  Complete 
unconsciousness  during  paroxysm,  the  patient  having  after- 

20 
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ward  no  recollection  of  it.  The  fits  may  recur  at  varying 
intervals,  of  minutes  or  hours,  and  in  varying  number,  from 
two  or  three  to  twenty,  thirty,  or  more.  They  are  apt  to  recur 
with  the  recurrence  of  a  labor-pain.  They  sometimes  come 
on  after  labor  without  having  occurred  before  it.  The  uterus 
may  participate  in  the  spasm,  and  expel  the  child  rapidly — 
an  unusual  occurrence,  not  to  be  anticipated  or  waited  for. 

Prognosis, — ^Always  serious  both  to  mother  and  child,  in- 
creasing in  gravity  with  the  severity  of  the  symptoms  and 
existing  impediments  to  speedy  delivery.  The  convulsions 
may  persist  even  after  labor.  Fortunately  they  do  not  occur 
more  than  once  in  four  or  five  hundred  labors. 

Treatment  of  Convulsions  during  Labor, — If  possible  ascer- 
tain the  cause.  A  history  of  ursemia  attends  most  cases,  the 
treatment  for  which  (purgatives,  diaphoretics,  certain  diuret- 
ics, and  methods  of  reducing  renal  congestion)  has  been 
already  considered  (Chapter  VIII.).  Should  this  treatment 
not  have  been  previously  employed,  purgation  may  still  be  of 
benefit.  A  drop  of  croton  oil,  or  a  fourth  of  a  grain  of 
elaterin,  may  be  placed  on  the  back  of  the  tongue  if  the 
woman  be  comatose ;  or,  if  she  can  swallow,  calomel  and  jalap 
may  be  given  bv  the  mouth. 

The  relief  of  convulsions,  meanwhile,  chiefly  claims  our 
attention.  During  the  paroxysm,  prevent  the  patient  from 
self-injury,  and  place  a  piece  of  wood,  or  a  spoon-handle 
wrapped  in  flannel,  between  the  teeth,  to  protect  the  tongue 
from  Deing  bitten. 

When  the  fit  is  over  the  remedies  are :  in  decidedly  plethoric 
women,  bleeding  from  the  arm.  It  reduces  cerebral  conges- 
tion and  vascular  fulness — conditions  indicated  by  a  strong, 
fiill,  bounding  pulse  and  lividity  of  the  face — and  may  pre- 
vent a  fatal  apoplexy.  Afl«r  bleeding,  or  when  it  is  not 
deemed  advisable,  inject  i  grain  of  morphia  hypodermically, 
and  give  fiill  doses  of  chloral  hydrate  (gr.  xv.-xx.)  with  bro- 
mide of  potassium  (gr.  xxx.)  every  three  or  four  hours.  If 
the  patient  cannot  swallow,  inject  the  chloral  and  bromide 
into  the  rectum  in  doses  of  xxx.  grains  each.  Anaesthesia 
with  chloroform  may  be  resorted  to  on  the  approach  of  re- 
turning paroxysms. 

Recently  the  fluid  extract  of  veratrum  viride  in  large  doses 
(10  to  20  minims),  given  hypodermically,  has  been  successfiil 
in  controlling  the  convulsions ;  the  spasms  cease  to  recur  when 
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the  pulse  is  reduced  to  60  per  minute.  One  large  dose  (as 
above)  is  first  given.  This,  or  a  smaller  dose,  may  be  repeated 
in  thirty  minutes,  if  required.  When  the  pulse-rate  has  been 
reduced  to  60,  smaller  doses  of  5  minims  may  be  continued, 
at  longer  intervals,  to  keep  it  so.  The  veratrum  viride  and 
morphia  may  be  given  together  hypodermically,  often  with 
excellent  results. 

As  a  general  rule,  it  is  advisable  to  deliver  by  forceps  as 
soon  as  dilatation  of  the  os  uteri  will  permit ;  but  this  is  not 
by  any  means  always  required.  Should  the  convulsions  have 
been  sufiiciently  controlled  by  other  remedies,  labor  may  go 
on  and  be  left  to  complete  itself,  any  violent  efforts  with  for- 
ceps being  liable  to  provoke  a  repetition  of  the  eclampsic  par- 
oxvsm.  If  the  convulsions  continue  in  spite  of  treatment, 
delivery  offers  the  only  port  of  safety.  Then,  if  the  os  be  not 
sufficiently  dilated  for  forceps  to  be  applied,  it  may  be  either 
incised  or  dilated  with  Barnes's  bags,  or  by  the  fingers — the 
former  perhaps  being,  on  the  whole,  preferable  —  though 
neither  proceeding  is  universally  commended,  the  other  alter- 
native, of  version  by  the  feet,  being  sometimes  selected  instead. 
Version,  however,  ought  not  to  be  attempted  unless  the  con- 
ditions favorable  for  its  easy  performance  are  present.  Any- 
thing like  violent  or  prolonged  manipulation  during  its  per- 
formance would  be  almost  sure  to  increase  the  convulsions. 
On  the  whole,  most  authorities  consider  version  decidedly  in- 
advisable,  the  conditions  for  its  easy  performance  being  seldom 
present.  Whatever  method  of  delivery  be  attempted,  com- 
plete anaesthesia  should  be  induced  during  the  operation. 

Much  will  depend  upon  the  particular  circumstances  of  each 
case  and  the  judgment  and  skill  of  the  operator.  When  cir- 
cumstances render  both  forceps  and  version  difficult  and  inad- 
visable, and  the  symptoms  increase  in  severity  in  such  a  degree 
as  to  threaten  the  woman's  life  unless  the  delivery  soon  take 
place,  craniotomy  may  be  required.  Such  cases  are  very 
exceptional. 

It  is  sometimes  advantageous  to  rupture  the  membranes 
early,  even  before  dilatation  of  the  os,  the  pains  afterward 
becoming  more  efficient,  and  the  tendency  to  convulsions 
diminished,  owing  perhaps  to  consequent  reduction  in  the  size 
and  weight  of  the  uterus  and  in  its  pressure  upon  bloodvessels. 

The  hot,  wet  pack  and  vapor  bath  can  be  used  to  advan- 
tage, even  during  labor,  and  without  interfering  with  its  pro- 


460  PUERPERAL  SEPTICEMIA. 

gress,  retained  urinary  excreta  being  thus  eliminated  with  the 
profiise  perspiration  that  ensues,  or  an  entire  hot  bath  can  be 
employed,  as  recommended  in  Chapter  VIII.,  page  141 ;  one 
or  the  other  should  be  used  in  every  case,  the  elimination  of 
urea  by  the  skin  being  of  extreme  importance.  The  use  of 
pilocarpine,  in  doses  of  from  one-sixth  to  one-third  of  a  grain 
every  two  hours,  given  by  hypodermic  injection,  to  produce 
sweating,  has  been  highly  recommended,  but  it  is  not  so  safe 
as  the  hot  bath,  and  is  alleged  to  produce  pulmonary  oedema. 

In  puerperal  convulsions  not  of  ursemic  origin,  diligent 
inquiry  must  be  made  for  other  causes,  and  their  removal 
attempted.  Distention  of  the  bladder  and  rectum,  or  a 
stomach  overloaded  with  indigestible  food,  may  lie  at  the  root 
of  the  disorder.     Treatment  accordingly. 

Hysterical  convulsions  require  valerian  and  other  antispas- 
modics. Anaemic  patients  may  need  alcoholic  stimulants,  and 
afterward  iron,  food,  and  bitter  tonics. 

During  third  stage  of  labor  the  placenta  must  be  delivered 
without  delay;  clots  removed,  and  firm  uterine  contraction 
secured.  Then,  perfect  rest  in  a  dark  room,  cold  to  the  head, 
laxative  enemata,  attention  to  the  bladder,  milk  diet,  and,  if 
convulsions  still  continue,  morphia  or  chloral  and  bromide  of 
potassium  as  before.  Subsequent  renal  disease  may,  excep- 
tionally, require  treatment. 


CHAPTER    XXXIV. 

puerperal  septicemia.    septic  and  non-septic 
puerperal  inflammation. 

Puerperal  Septicaemia  (Childbed  Fever,  Puerperal 
Fever)  is  a  fever  beginning  within  a  week  aft«r  labor — 
usually  from  the  third  to  the  fifth  day  inclusive — ^attended 
with  septic  infection  of  the  woman's  blood,  and  with  a^ctUe 
inflammation  of  one  or  more  of  the  reproductive  organs,  or  of 
their  annexed,  or  of  both.  Other  organs  not  belonging  to  the 
reproductive  system — notably  the  serous  membranes — may  be 
secondarily  inflamed  also. 
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Hence  may  arise  in  respect  to  the  reproductive  organs : 

Puerperal  metritis  (inflammation  of  the  uterus). 

Puerperal  vaginitis  (inflammation  of  the  vagina). 

Puerperal  peritonitis  (inflammation  of  the  peritoneum). 

Puerperal  cellulitis  (inflammation  of  pelvic  cellular  tissue). 

Puerperal  phlebitis  (inflammation  of  uterine  and  pelvic 
veins). 

Inflammation  of  the  uterus  may  involve  one  or  more  or  all 
of  the  tissues  of  the  organ — mucous  membrane,  parenchyma- 
tous and  muscular  wall,  serous  covering,  subserous  cellular 
tissue,  veins,  lymphatics. 

Inflammation  of  vagina  may  be  superficial  (catarrh  of  the 
mucous  membrune),  or  deep  (attended  with  ulceration).  The 
ulcers  may  become  diphtheritic  in  character. 

Inflammation  of  peritoneum  may  be  limited  to  the  folds  of 
peritoneum  within  the  pelvis  {pelvic  peritonitis) ,  or  extend  to 
those  higher  up  in  the  abdominal  cavity  (diffuse  or  general 
peritonitis). 

Inflammation  of  the  cellular  tissue  may  affect  chiefly  the 
cellular  layer  connecting  the  uterus  with  its  peritoneal  cover- 
ing (parametritis),  or  extend  to  other  layers  within  the  pelvic 
cavity  (pelvic  cellulitis). 

Inflammation  of  the  veins  and  lymphatics  may  be  confined 
to  limited  areas  or  special  branches  of  those  vessels,  or  involve 
many  of  them. 

Since  the  separate  diagnosis  and  clinical  isolation  of  these 
numerous  inflammations  are  often  extremely  difficult,  it  is 
fortunate  they  do  not  each  require  a  decidedly  different  treat- 
ment. 

Puerperal  Inflammation  without  Septiccemia. — The  several 
inflammations,  just  mentioned,  may  occur  after  labor  without 
septicaemia,  or  clinical  evidence  of  septic  infection.  Such 
cases  are  accompanied  with  fever  resulting  from  the  acute 
inflammation  going  on ;  they  are  likely  to  follow  bruising  or 
other  traumatic  injury  of  the  parts  during  labor.  The  great 
danger  is  that  they  are  liable  to  be  attended  with  septicaemia 
later  during  their  course ;  hence,  as  we  shall  see,  their  treat- 
ment, in  so  far  as  relates  to  antiseptic  precautions,  ought  to 
be  nearly  the  same  as  when  septicaemia  actually  exists.  The 
septic  element  is  not,  however,  a  necessary  ingredient  in  these 
cases. 
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Causes  of  Puerperal  Septicaemia. — ^The  physiological 
condition  of  women  soon  after  labor  itself  predisposes  them  to 
septic  poisoning,  from  absorption  into  the  blood  of  effete  mat- 
ters produced  by  involution  of  the  uterus  and  other  organs. 
Failure  to  reassimilate,  or  to  excrete,  such  products  of  tissue- 
degeneration,  leads  to  their  accumulation  in  the  blood  and 
consequent  septic  poisoning,  or,  at  any  rate,  consequent  in- 
creased susceptibility  to  other  sources  of  septic  infection. 

These  additional  sources  of  septic  contamination  may  origi- 
nate in  the  woman  herself  (autogenetic  infection),  or  be  intro- 
duced from  without  (heterogenetic  infection). 

Sources  of  Self-infection, — Decomposing  retained  coagula  of 
blood,  fragments  of  membranes,  ovum,  or  placenta;  putrid 
lochia,  a  dead  foetus,  decomposing  sloughs  following  pressure 
and  inflammation  of  soft  parts;  tissue  decomposition,  as  in 
carcinoma,  or  pus  accumulations.  Previous  bad  health,  and 
the  debility  and  blood-changes  following  profiise  hemorrhage, 
increase  the  susceptibility  to  septic  infection  from  these  and 
other  sources.  Some  writers  affirm  that  *' self-infection*'  is 
impossible,  since  the  putrefactive  germs  always  enter  from 
without.  Strictly  speaking,  this  may  be  true,  but  the  woman 
ftimishes  the  nidus  m  which  the  bacteria  undergo  multiplica- 
tion in  fatal  numbers,  hence  the  source  of  danger  is  within 
herself.  The  term  seif-infection,  while  not  etymologically 
correct,  thus  conveys  a  usefiil  meaning,  and  is  therefore  re- 
tained. 

Sources  of  External  Infection. — Septic  poison  conveyed  from 
other  women,  already  affected  with  puerperal  septicaemia,  on 
sponges,  clothes,  sheets,  bed-pans,  instruments,  or  the  hands 
of  physicians,  nurses,  and  attendants,  or  by  a  tainted  atmos- 
phere. Hence  endemics  of  the  disease  in  hospitals  and  special 
localities. 

Infection  by  cadaveric  poison  from  the  hands  of  persons 
previously  engaged  in  dissection  or  post-mortem  examination 
of  bodies,  especially  of  bodies  dead  from  septicaemia,  or  other 
decidedly  infections  or  contagious  complaints. 

Infection  from  persons  suffering  from  typhus  fever,  scarlet 
fever,  erysipelas,  diphtheria,  and  other  zymotic  diseases. 

The  influence  of  cadaveric  poison  from  bodies  not  previously 
affected  with  septicaemia,  ana  of  poison  from  other  zymotic 
diseases,  has  been  questioned,  but  it  is  better  to  admit  it,  and 
err,  if  at  all,  on  the  side  of  safety. 
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Mode  of  Entrance  of  Septic  Poison, — The  septic  matter  is 
absorbed  into  the  blood,  chiefly  through /re«A/y  wounded  mr- 
fdces  made  by  slight  lacerations  or  fissures  about  the  os  and 
cervix  uteri,  vagina,  fourchette,  perineum,  etc.,  which  nearly 
always  occur  during  labor ;  or  through  the  surface  from  which 
the  placenta  has  b^n  separated.  More  extensive  ruptures  of 
perineum,  vagina,  or  uterus  of  course  increase  the  danger. 
It  is  also  possible  that  the  unbroken  mucous  membrane  may 
absorb  the  poison,  especially  when  exfoliation  of  its  epithelium, 
after  labor,  has  taken  place.  But  this  last  is  an  unsettled 
point  as  yet. 

When  the  wounded  surfaces  begin  to  heal — to  granulate — 
the  danger  of  septic  absorption  is  generally  over.  Granulat- 
ing surmces  do  not  absorb  the  poison.  Hence  the  woman  is 
comparatively  safe,  as  we  have  seen,  after  five  or  six  days  fol- 
lowing delivery. 

Prognosis. — ^Puerperal  inflammation  vrith  septic  infection 
is  always  serious,  though  much  can  be  done,  with  proper  treat- 
ment, to  save  life.  Danger  increases  with  degree  of  septic 
infection.  When  the  poison  is  extremely  virulent — as  in  epi- 
demics and  endemics  of  the  disease — death  may  occur  within 
twenty-four  or  forty-eight  hours,  even  without  recognizable 
post-mortem  evidences  of  inflammatory  lesions.  Cases  of  less 
severity  may  continue  five  or  six  days,  when,  if  death  do  not 
take  place,  convalescence  usually  begins.  Much  will  depend 
upon  the  extent  and  severity  of  coexisting  inflammations,  and 
the  organs  or  tissues  involved.  Among  the  worst  cases  are 
those  involving  the  veins,  lymphatics,  and  peritoneum.  In- 
flammations of  the  uterus,  vagina,  and  cellular  tissue  are  some- 
what less  fatal. 

Puerperal  inflammations  with  fever,  but  without  septic  in- 
fection, are  far  more  likely  to  recover  than  septicsemic  cases. 

Post-mortem  Appearances.  —  In  profound  septiccemia, 
when  the  septic  infection  is  rapidly  fatal,  there  may  be  no 
appreciable  lesions,  other  than  significant  blood  changes,  such 
as  occur  in  many  malignant  endemic  and  epidemic  diseases. 
The  blood  is  darker  and  more  watery,  with  an  offensive  odor ; 
its  red  corpuscles  are  diminished,  and  white  ones  increased. 
Ecchymoses  may,  however,  be  found  in  various  organs,  and 
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the  microscope  reveals  histological  evidences  of  commencing 
but  undeveloped  inflammation. 

In  puerperal  peritonitis  with  septiccetnia^  the  peritoneum  con- 
tains a  brovmish,  dirty-looking  fluid,  with  floating  flakes  of 
lymph.  Patches  of  fibrinous  exudation  exist  on  many  of  the 
viscera,  but  there  are  no  recent  adhesions.  Other  serous  mem- 
branes may  present  the  same  appearances.  Intestines  congested 
and  distended  with  flatus. 

In  puerperal  peritonitis  without  septicaemia,  the  inflamma- 
tory exudation  does  become  organized,  forming  adhesions  by 
which  the  adjacent  layers  of  the  peritoneum  become  matted 
together. 

In  puerperal  meiriJtisihQ  womb  is  found  enlarged ;  its  tissues 
infiltrated  with  pus,  perhaps  in  a  semi-sloughing,  or  even  gan- 
grenous state.  The  mucous  membrane  is  softened  and  thick, 
or  ulcerated  and  gangrenous,  especially  along  the  margins  of 
existing  fissures  upon  the  cervix,  or  of  the  placental  site.  The 
uterine  cavity  contains  tenacious  mucus,  blood,  and  epithelial 
debris, 

Ivi  puerperal  phlebitis  the  inflamed  veins  are  thickened  and 
enlarged,  and  contain  effused  lymph,  fluid  pus,  and  blood-clots 
in  various  stages  of  disintegration.  In  many  cases  pysBmic 
abscesses  are  found  in  the  joints,  lungs,  liver,  kidneys,  spleen, 
eye,  and  other  organs,  with  evidences  of  numerous  intercurrent 
inflammations. 

In  puerperal  vaginitis  the  vaginal  walls  and  vulvar  mucous 
membrane  are  swollen,  congested,  oedematous,  or  ulcerated, 
sloughing,  and  gangrenous.  Sometimes  ulcers  are  covered 
with  diphtheritic  deposit.  Vesico-vaginal  and  recto-vaginal 
fistulse  may  exist. 

In  puerperal  cellulitis  and  pelvic  peritonitis  there  are  masses 
of  effused  jymph  exuded  between  the  folds  of  pelvic  perito- 
neum, or  in  the  subserous  cellular  tissue,  forming  thick,  diffuse 
adhesions.  The  inflammatory  exudation  may  degenerate  into 
pus ;  hence  purulent  collections  and  fistulse,  from  burrowing 
and  opening  of  resulting  abscesses. 

Post-mortem  appearances  usually  present  a  combination  of 
pathological  lesions  due  to  coexistence  of  two  or  more  of  the 
above-named  inflammations. 

Symptoms,  etc. — These  vary  with  the  degree  of  septic  infec- 
tion and  local  inflammation,  and  the  particular  organs  inflamed. 
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Septiccemia,  without  clinical  evidence  of  local  inflammationy 
begins  with  shivering,  or  a  distinct  chill,  followed  by  fever. 
Temperature  103°,  105°,  or  more.  Pulse  small,  feeble,  and 
rapid,  from  the  first,  varying  from  120  to  140  or  150  per 
minute.  Little  or  no  pain  and  tenderness  over  uterus  and 
abdomen.  Decided  tympanites.  Tongue  coated ;  first  moist, 
then  dry,  and  later  brownish,  or  even  black.  Lochia  arrested ; 
or,  if  present,  very  offensive.  Diarrhoea,  which  may  be  diffi- 
cult to  control.  Clammy  sweats ;  anxious  countenance ; 
breathing  shallow  and  panting;  breath  of  heavy,  sweetish 
odor ;  muttering  delirium ;  stupor ;  coma.  Usually  ends 
fatally,  and  in  a  few  days.  Thus  the  characteristic  features 
of  septicaemia  are  from  the  first  asthenic  or  adynamic.  Pros- 
tration of  vital  powers,  tending  to  the  so-called  "  typhoid  " 
condition. 

Symptoms  of  Local  Inflammation.  Metritis  (In- 
flammation OF  Womb)  is  one  of  the  milder  forms  of  puer- 
peral inflammation.  Begins  with  chilliness,  which  may  be 
absent  or  overlooked.  Then  come  fever ;  rise  of  temperature, 
rarely  over  102°  or  103° ;  pulse  100,  or  110;  fever  may  be 
remittent  or  intermittent.  Uterus  is  enlarged,  flabby,  and 
tender  on  pressure;  its  involution  is  retarded;  after-pains 
severe  ;  lochia  fetid,  and  retain  bloody  character  longer  than 
usual ;  OS  uteri  hot,  swollen,  and  tender  to  touch,  and  higher 
up  than  usual.     Moderate  tympanites,  or  perhaps  none. 

Respiration  not  much  accelerated. 

To  these  symptoms  may  be  added  those  of  septicaemia,  just 
previously  described,  which,  of  course,  altogether  change  the 
general  aspect  of  the  case ;  or  the  metritis  and  septicaemia 
may  begin  together. 

Vaginitis  (Colpitis,  Inflammation  of  Vagina)  begins 
with  chilliness  and  mild  fever,  as  in  metritis.  Local  symp- 
toms are :  Swelling,  redness,  oedema,  and  tenderness  of  vagina 
and  vulva.  Discharge  thin,  fetid,  and  purulent.  Painful 
defecation  and  urination.  Mucous  membrane  may  proceed  to 
ulceration  and  sloughing,  or  even  gangrene.  Ulcers  may  be- 
come diphtheritic  and  spread  to  neighboring  parts. 

To  these  symptoms  may  be  added  those  of  septicaemia,  or 
vaginitis  and  septicaemia  may  begin  together. 

20* 
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Puerperal  Peritonitis  is  one  of  the  most  common,  most 
severe,  and  most  fatal  forms  of  puerperal  inflammation.  Usu- 
ally associated  with  septicaemia  from  the  first.  Sjrmptoms  then 
are:  Severe  chill;  high  fever;  temperature  104°,  105°,  or 
106°;  pulse  rapid,  120  to  160  per  minute;  small,  thready, 
and  feeble,  with  possibly  some  tension  at  first.  Thirst.  Tongue 
successively  iurred,  red,  dry,  brown,  or  black.  Expression 
anxious ;  sense  of  impending  danger.  Great  pain  and  extreme 
tenderness  over  the  whole,  or  a  large  part,  of  the  abdomen. 
Great  tympanites.  Diarrhcea,  probably  preceded  by  constipa- 
tion in  the  beginning.  Vomiting — ejecta  being  greenish,  or 
even  feculant.  Decubitus  on  the  back,  with  knees  drawn  up. 
Respiration  altogether  thoracic,  short,  jerky,  and  accelerated 
to  30,  40,  or  50  in  a  minute.  Lochia  arrested  or  fetid.  Breasts 
flabby ;  milk  suppressed.  Later :  diarrhoea  profuse,  offensive, 
and  uncontrollable ;  delirium ;  clammy  sweat ;  hiccough ;  cold 
extremities ;  picking  at  the  bedclothes ;  and,  not  infrequently, 
death. 

Intercurrent  attacks  of  inflammation  in  other  serous  mem- 
branes— ^pleura  and  pericardium — liable  to  occur. 

In  puerperal  peritonitis  without  septicaemia,  the  pain  and 
tenderness  of  the  abdomen  extend  over  a  small  surface  in  the 
neighborhood  of  the  uterus,  and  not  higher  up.  The  bowels 
are  constipated.  Tongue  not  much  altered.  The  fever  is  sthenic, 
instead  of  asthenic ;  pulse  wiry  and  hard,  instead  of  feeble, 
though  still  frequent.  The  symptoms  of  profound  involvement 
of  the  nerve-centres,  delirium,  etc.,  are  absent,  or  mild  in 
degree.  To  these  symptoms  there  is  constant  danger  that 
those  of  septicaemia  mmj  he  added,  when  the  case  would,  of 
course,  present  the  characters  just  previously  described. 

Puerperal  Phlebitis  (Inflammation  of  Uterine  or 
OTHER  Veins)  begins  with  a  chill,  or  slight  shivers,  followed 
by  fever  and  rise  of  temperature — 102°-103° — ending  vel  pro- 
fuse perspiration.  Fever  remits.  Pain  in  uterus,  but  not 
severe ;  a  tender,  cord-like  induration  may  sometimes  be  made 
out  on  one  side  of  the  womb  by  grasping  it  through  the  abdo- 
men. Slight  tympanites.  Tongue  coated.  Bowels  loose. 
Lochia  generally  plentiful,  but  offensive.  Symptoms  of  peri- 
tonitis absent.  The  disease  is  difficult  to  isolate  clinically 
from  metritis,  until  lodgement  of  thrombi  or  emboli  in  distant 
parts  develops  secondary  abscesses  and  pycemia,  which  is  the 
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great  danger.  Then  occur :  successive  chills  at  irregular  in- 
tervals; continuous  fever;  higher  temperature;  small  and 
rapid  pulse;  with  delirium  or  stupor;  dry,  brown,  cracked 
tongue ;  tympanites  and  typhoid  symptoms. 

Pains  in  various  parts,  notablv  in  the  joints,  which  are  (some 
of  them)  flushed  with  erysipelatous  redness,  and  tender  to 
touch  and  motion,  followed  by  swelling  and  fluctuation  from 
formation  of  abscesses.  Pus  formations  also  occur  in  liver, 
lungs,  spleen,  kidney,  muscles,  and  sometimes  in  the  eye. 

Symptoms  of  septicaemia  nearly  always  superadded;  Inflam- 
mation often  extends  to  peritoneum  and  uterus. 

Puerperal  Cellulitis  and  Puerperal  Pelvic  Peri- 
tonitis are,  clinically,  almost  inseparable,  and  may  here  be 
considered  together.  (By  pelvic  peritonitis  is  understood  in- 
flammation of  those  folds  or  layers  of  peritoneum  covering  or 
immediately  attached  to  the  uterus  and  pelvic  cavity ;  in  met, 
inflammation  of  the  pelvic  folds  of  peritoneum,  and  not  of  the 
abdominal  folds.) 

Symptoms, — Premonitory  sleeplessness;  excessively  painful 
after-pains,  and  slightly  frequent  pulse.  Then,  in  a  few  days, 
chills  and  fever  more  or  less  marked.  Temperature  103°-1 05° . 
Pulse  seldom  over  115  or  120.  Pain  in  pelvis,  extending  to 
lower  part  of  hypogastric  region,  with  tenderness  on  pressure 
along  sides  of  uterus.  Pain  may  be  slight  or  overlooked,  or 
increased  by  extending  lower  limbs.  Bowels  constipated ; 
defecation  painftil ;  headache ;  tongue  coated,  but  moist. 
Fever  and  other  acute  symptoms  subside  in  about  a  week ; 
but  relapses  are  common.  If  inflammation  continue,  exuda- 
tion takes  place  in  the  inflamed  tissues,  leading  to  swelling 
and  induration  alongside  of  and  around  the  uterus,  or  one  or 
both  sides,  forming  cUffuse  tumors  which  can  be  felt  both  by 
vaginal  and  abdominal  or  rectal  examination.  Such  cases 
become  chronic,  and  may  end  in  suppuration  and  abscess, 
which  last  may  burst  externally,  or  into  some  adjacent  viscus. 

To  these  symptoms  those  of  septicaemia  may  at  any  time  be 
superadded. 

The  several  inflammations  whose  symptoms  have  now  been 
enumerated  seldom  occur  separately  in  puerperal  women.  It 
is  more  usual  to  find  several  of  them  coexisting,  or  running 
into  each  other ;  hence  the  clinical  features  of  any  single  case 
may  be  thus  modified. 
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Treatment, — ^While,  as  we  have  seen,  local  puerperal  inflam- 
mations may  occur  from  traumatism,  etc.,  during  labor,  without 
any  necessary  septic  infection,  such  cases  are  exceptional,  and 
during  their  course  are  liable  to  become  septicsemic,  hence  it 
is  safest  to  adopt  antiseptic  treatment  in  all  cases. 

Antiseptic  Treatment,  —  By  digital  examination  ascertain 
whether  there  exist,  and  if  so  remove,  either  with  the  fingers 
(first  thoroughly  cleansed  and  disinfected),  or  with  the  blunt 
curette,  or  by  antiseptic  irrigation,  any  retained  fragments  of 
placenta,  ovum,  membranes,  blood  clots,  or  lochia,  in  the 
vagina  or  uterus.  The  removal  of  such  offending  debris  is 
followed  by  immediate  and  remarkable  amelioration  of  symp- 
toms in  many  cases ;  it  should  never  be  overlooked.  The 
injecting  fluid  to  consist  of  carbolic  acid  gij  to  a  pint  of  tepid 
water;  or  of  the  corrosive  sublimate  solution,  its  strength 
being  1 :  3000 — i.  e.,  grs.  ijss.  to  one  pint  of  warm  water 
(105°  F.).  Two  or  three  pints  (of  either  solution)  will  be 
required  for  each  injection,  the  real  object  being  irrigation^  or 
washing  out,  of  the  vagina  or  uterus.  It  may  need  to  be  re- 
peated twice,  or  even  thrice,  daily.  Of  these  two  solutions, 
carbolic  acid  is  the  safer,  though  the  corrosive  sublimate  one 
is  the  best  germicide.  The  latter,  however,  must  be  positively 
excluded  in  cases  where  there  is  kidney  disease.  It  is  also  ob- 
jectionable in  anaemic  women  ;  in  women  who  have  been  pre- 
viously subjected  to  mercurial  treatment ;  and  in  cases  of  atony 
of  the  uterus,  when  the  uterine  cavity  may  retain  some  of  the 
fluid.  In  some  women  the  sublimate  solution  produces  burn- 
ing pain  and  irritation  of  the  genitals.  In  these  it  should  be 
used  in  weaker  strength,*  or  exchanged  for  carbolic  acid.  No 
part  of  either  solution  should  be  permitted  to  remain  in  the 
uterus  or  vagina. 

Of  late  years  a  mixture  of  creolin  and  water  (1  of  creolin 
to  60  of  water)  has  been  used  in  place  of  the  two  other  solu- 
tions just  mentioned. 

Whichever  fluid  is  used  may  be  injected  into  the  vagina 
only,  or  into  the  uterus  also,  according  as  one  or  the  other  is 
assumed  or  known  to  contain  septic  matter.  Since  vaginal 
injections  are  quite  harmless,  and  since  the  uterus  may  not 
contain  septic  matter,  the  vagina  should  be  first  washed  out ; 
when,  if  symptoms  be  relieved,  and  no  offensive  discharge 

^  A  solution  so  weak  as  1 :  10.000  has  been  used,  with  (alleged)  efficacy. 
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subeec^nently  flow  from  the  uterus,  the  latter  may  not  require 
to  be  injected.  But  in  bad  cases  it  is  generally  otherwise ;  the 
womb  must  then  be  waahed  out  also.  The  injecting  tubeifor 
the  uterus)  must  either  consist  of  a  double  canula  (Bozeman's 
double-current  intra-uterine  catheter,  improved  by  Kelley),  or, 
what  is  better  and  more  generally  used,  a  simple  glass  tube 
made  especially  for  the  purpose.  This  tube  is  nine  inches 
long,  about  half  an  inch  in  diameter  (largest  size),  its  termi- 
nal two  inches  curved  to  facilitate  following  the  uterine  axis, 
the  other  end  being  narrowed  and  surmounted  with  a  circular 
rim  over  which  the  rubber  tube  of  a  fountain  syringe  may  be 
slipped.  Near  this  end,  on  that  side  of  the  tube  in  line  with 
the  concavity  of  the  other  extremity,  is  a  bulbous  elevation  in 
the  glass,  indicating  direction  of  the  curve  when  it  is  out  of 
sight.  It  has  no  perforation  at  the  very  end,  but  half  a  dozen 
on  the  sides  of  the  curved  extremity.  Having  been  attached 
.  to  a  fountain  syringe  containing  the  antiseptic  solution,  and 
some  of  the  latter  having  run  through  it  to  clear  out  air  (the 
woman  meanwhile  having  been  brought  to  the  edge  of  the  bed, 
and  a  rubber  cloth  having  been  arranged  beneath  her  to  con- 
duct the  returning  fluid  into  a  vessel  on  the  floor)  the  tube  is 
passed  into  the  vagina  and  moved  about  in  all  directions  so 
that  every  part  of  the  vaginal  surface  is  thoroughly  cleansed. 
Two  fingers  are  now  passed  to  the  uterus,  their  ends  going 
inside  the  external  os,  while  the  tube  ia  guided  between  them 
and  pushed  up  inside  the  internal  os  and  a  little  beyond,  by 
the  other  hand.  Take  especial  care  that  there  ia  ample  room 
for  the  fluid  to  escape  through  the  os,  alongside  of  the  tube,  as 
fast  as  it  goes  in  (otherwise  it  may  be  forced  into  the  Fallopian 
tubes  and  peritoneal  cavity).  The  current — regulated  easily 
by  compressing  rubber  tube—should  first  be  slow,  and  when  it 
returns  ireely,  may  be  allowed  to  run  at  full  strength.  It  may 
be  kept  up  until  the  returning  fluid  comes  back  ai     '  ' 

odorless  as  when  introduced.  By  moving  the  tul 
extremity  may  be  directed  to  all  regions  of  the  ute 
in  succession ;  and  should  the  current  not  return  fre 
the  concavity  of  the  glass  tube,  directed  upward,  m 
oa  Uyward  thepulm,  thus  stretching  it  open  and  ma 
room  for  the  returning  stream. 

The  injection  into  the  womb  must  be  given  by  the 
and  not  intrusted  to  the  nurse — unle^,  indeed,  she 
to  have  acquired  the  necessary  skill.     Its  immedia 
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a  sense  of  comfort  announced  by  the  patient  (who  often  asks 
for  its  repetition),  and  within  an  hour  or  two  decided  reduc- 
tion of  fever  and  lower  temperature.  It  may  require  to  be 
continued  several  days  or  a  week. 

After  each  irrigation  a  suppository  containing  one  hundred 
grains  of  iodoform  may  be  introduced  into  the  uterus  (or 
vagina  p.  r.  n.),  and  iodoform  gauze,  or  a  pad  of  corrosive 
sublimated  absorbent  cotton,  applied  to  vulva. 

The  iodoform  suppositories  are  prepared  as  follows : 

R . — Iodoform  20  grammes. 

Gum  arabic     ] 

Glycerin  >  aa  2  grammes. 

Starch  (pure)  ] 

To  make  three  suppositories.  (For  their  mode  of  introduc- 
tion see  "  Lochia,"  Chapter  XIII.,  page  209.) 

Solutions  of  iodine  (tinct.  iodin.  33  to  water  Oj)  and  of  binio- 
dide  of  mercury  (hydrarg.  biniod.  gr.  If  to  boiling  water  Oj) 
with  a  little  alcohol  to  assist  in  dissolving  the  drug,  have  been 
lately  employed  for  injections  in  these  cases;  but,  thus  far, 
there  is  no  good  reason  to  select  them  in  preference  to  the 
others  already  mentioned,  and  whose  utility  has  been  amply 
demonstrated. 

Next  in  importance  to  antiseptic  injections  is  support  of  the 
patient  by  food,  and,  if  necessary,  alcoholic  stimulants.  Give 
milk,  or  strong  beef  essence,  or  beef-tea,  in  small  quantities 
frequently  repeated.  A  single  tablespoonftil  every  hour  may 
be  all  the  stomach  will  retain.  When  the  pulse  is  feeble  and 
frequent,  with  other  signs  of  great  debility,  give  good  brandy, 
rum,  or  whiskey  in  half-ounce  doses  every  three  or  four  hours ; 
or  more  frequently  still  if  exhaustion  be  very  profound. 
As  much  as  half  a  pint,  or  even  more,  may  be  required  each 
day. 

To  rediLce  temperature,  give  quinine  in  doses  of  15  or  20 
grains  twice  daily,  or  oftener  if  required.  Its  unpleasant 
effect  upon  the  ears  and  head  may  be  diminished  by  giving 
with  each  dose  10  or  15  minims  of  hydrobromic  acid ;  or  it 
may  be  given  in  water,  or  a  mucilaginous  mixture,  with  15 
grains  of  subnitrate  of  bismuth  and  5  grains  of  bicarbonate 
of  soda.  As  a  substitute  for  quinine,  salicylic  acid,  or  sali- 
cylate of  soda,  in  doses  of  15  or  20  grains,  may  be  given ;  but 
it  is  contraindicated  when  the  pulse  is  very  feeble.     Another 


ANTISEPTIC  TREATMENT.  471 

substitute — highly  recommended  by  Playfair — is  "  Warburg's 
tincture,"  which,  however,  contains  quinine.  Dose,  §ss.  It 
produces  profiise  sweating,  but  is  often  rejected  by  the  stomach. 
Antipyrine,  in  15  or  20  grain  doses,  every  hour,  until  tem- 
perature is  reduced  (one  or  two  doses  may  suffice),  has  also 
been  used ;  but  as  yet  there  is  no  proof  of  its  superiority  over 
quinia. 

Cold, — ^Various  methods  of  applying  cold  for  the  relief  of 
high  fever  have  been  devised.  Sponging  with  cold  water  and 
vinegar,  or  water  with  alcohol  and  bay  rum,  and  the  wet  sheet 
— "  wet  pack  " — are  the  most  available.  Ice  caps  to  the  head, 
ice  bags  over  the  abdomen,  cold  affiision,  continued  irrigation 
of  the  uterus  or  rectum  with  cold  water,  and  cold  baths,  have 
also  been  resorted  to,  and  with  benefit,  but  are  not  in  general 
use.     Cold  water  may  be  drank  ad  libitum. 

To  relieve  pain — especially  in  extensive  peritoneal  inflam- 
mation— inject  morplua  hypodermically  in  large  doses,  gr.  \, 
jk  or  even  i.  There  is  a  special  tolerance  of  it  in  peritonitis. 
The  spnecific  "  opium  treatment "  of  general  peritonitis  consists 
of  ^ving  one  or  two  hundred  grains  of  opmm  daily — or  an 
equivalent  of  morphia — for  several  successive  days.  Recov- 
eries are  reported,  even  of  the  apparently  most  unfavorable 
cases,  but  the  method  is  not  generally  admitted  or  practised. 
In  addition  to  morphia,  warm  stupes,  with  turpentine,  applied 
over  abdomen,  lessen  pain  and  tympanites,  and  are  salutary 
in  producing  some  counter-irritation. 

Arterial  Sedatives. — Tinctures  of  aconite,  of  digitalis,  and 
of  veratrum  viride  have  been  employed  in  small  doses,  fre- 
quently repeated,  to  reduce  the  frequency  of  the  pulse.  They 
are,  however,  unsafe,  and  not  to  be  trusted  to  unskilful  hands. 

Bloodletting. — Venesection  is  not  advisable.  Leeches  to 
the  abdomen,  at  the  very  beginning  of  peritonitis,  relieve  pain 
and  sometimes  appear  to  cut  short  tne  inflanmiation. 

Purgatives,  if  given  at  all,  must  be  administered  at  the  onset 
of  the  attack,  and  always  with  caution  against  subsequent 
diarrhoea.  Should  there  have  been  previous  constipation, 
castor  oil,  or  calomel,  gr.  v-x,  with  double  that  Quantity  of 
soda  bicarb.,  may  be  given  once,  as  recommended  by  Prof. 
Barker;  but  in  general  peritonitis  enemata  are  preferable. 
Turpentine,  with  the  latter,  is  of  value  when  there  is  tjrmpa- 
nites.  Constipation  having  been  relieved,  no  repetition  of 
purgatives  is  admissible. 
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In  the  pycemie  phase  of  the  disease  accompanying  phlebitis, 
opium  is  not  well  borne.  Tincture  of  chloride  of  iron  (10-20 
minims,  every  three  or  four  hours)  is  given  as  in  surgical 
pyaemia,  but  is  of  dubious  utility  in  very  bad  cases.  Antiseptic 
treatment,  food,  stimulants,  and  surgical  management  of  com- 
plicating pus  formations  form  our  chief  reliance. 

In  pelvis  cellulitis — or  pelvic  peritonitis — apply  warm  stupes 
or  poultices  over  lower  part  of  abdomen,  and  use  prolonged 
(15  minutes)  hot  douches  in  the  vagina.  Collections  of  pus 
in  the  pelvic  cavity  to  be  relieved  by  aspiration  or  incision. 
In  the  latter  event  antiseptic  washes  and  drainage  may  be 
afterward  employed.     Prolonged  rest  after  convalescence. 

Sloughing  ulcers  and  diphtheritic  patches^  in  addition  to  an- 
tiseptic washing,  may  be  touched  with  hydrochloric  acid,  or 
with  a  ten  per  cent.,  solution  of  carbolic  acid,  or  with  a  mix- 
ture (in  equal  parts)  of  tinct.  iodin.  comp.  and  liq.  ferri  per- 
sulph.,  and  afterward  dusted  with  iodoform.  Diphtheria  of 
puerperal  wounds  is  nearly  always  associated  with  septicaemia ; 
hence  food,  stimulants,  quinine,  iron,  etc.,  will  be  required  as 
in  other  cases  of  septic  poisoning. 

Laparotomy  has  recently  been  proposed  and  tried  in  a  few 
cases  for  septic  peritonitis.  The  peritoneum  is  opened,  washed 
out  freely  and  drained.  It  is  suitable  only  for  cases  in  which 
the  peritoneal  cavity  contains  pus,  or  in  which  there  is  a 
collection  of  pus  or  a  gangrenous  condition  of  the  tubes  or 
ovaries — a  condition  always  difficult  of  diagnosis,  even  by  the 
most  skiLftil  and  careful  bimanual  examination.  The  proceed- 
ing is  as  yet  too  unsettled  to  be  recommended  in  this  work. 

To  sum  up  the  treatment  of  puerperal  septicaemia  and  its 
associated  inflammatory  process,  it  may  be  said  that  thorough 
antiseptic  cleansing  of  the  vagina  and  uterus  and  the  judicious 
support  of  the  patient  hj  food  and  stimulants,  constitute  much 
more  than  "  half  the  battle."  The  rest  of  the  treatment  is 
mainly  palliative,  to  relieve  symptoms  as  they  arise,  especially 
high  temperature  and  pain ;  and  to  combat  the  local  inflam- 
mations by  topical  remedies. 

Prophylactic  Treatment  of  Puerperal  Septiccemia, — ^Protection 
from  the  sources  of  septic  infection  (autogenetic  and  hetero- 
genetic)  already  stated.  Pure  air  and  perfect  ventilation  of 
hospitals  and  lying-in  rooms,  the  latter  especially  by  means  of 
some  opening  level  with  or  higher  than  the  ceiling  (where  foul 
air  always  collects)  and  admission  of  pure  air  from  below. 
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Destruction  of  all  sponges,  clothes,  etc.,  used  by  a  puerperal 
septicsemic  patient.  Absolute  antiseptic  cleanliness  with  re- 
gard to  instruments,  hands,  and  appliances  used  in  the  lying- 
in  room.  Carbolized  vaginal  injections,  twice  daily,  after  all 
prolonged  labors,  especially  when  attended  with  laceration. 
Physicians  and  nurses  who  have  attended  puerpural  septicsemic 
cases  must  not  go  to  other  lying-in  women,  without  complete 
change  of  clothing,  a  carbolized  bath,  and  use  of  nail-brush. 
Infected  clothing  to  be  burned,  boiled,  or  subjected  to  pro- 
longed antiseptic  fumigation  with  sulphurous  acid. 


CHAPTER  XXXV. 

CENTRAL    VENOUS    THROMBOSIS — PERIPHERAL    VENOUS 
THROMBOSIS — ARTERIAL   THROMBOSIS. 

Central  Venous  Thrombosis  (Heart-clot). — Blood  in 
the  right  ventricle  of  the  heart  coagulates,  forming  clot 
which  plugs,  and  perhaps  extends  into  the  pulmonary  artery, 
thus  usually  producing  sudden  death  by  asphyxia,  in  conse- 
quence of  obstruction  to  entrance  of  blood-current  into  lungs. 

Causes, — Conditions  by  which  tendency  to  blood  coagula- 
tion is  increased,  viz.:  1.  Hemorrhage,  either  before,  during, 
or  after  labor.  Blood-loss  is  always  followed  by  increase  of 
fibrin  in  the  blood  retained.  Increase  of  fibrin  favors  coagula- 
tion. 2.  Slowness  or  feebleness  of  blood  (nirrent;  hence  syn- 
cope (in  which  the  heart  is  almost  at  rest) — whether  from 
hemorrhage,  or  from  exhaustion  following  a  long  labor,  or 
from  sudden  reduction  of  intra-abdominal  pressure  after  rapid 
delivery,  or  from  previous  debility — favors  coagulation.  Great 
feebleness  of  the  circulation,  without  syncope,  may  produce  it. 
3.  Septic  infection  of  the  blood  and  accumulation  in  it  of 
effete  matters  resulting  from  involution  of  uterus,  etc.  4. 
Excess  of  fibrin,  common  to  blood  of  pregnant  women.  5. 
Thrombi  in  other  veins  may  give  off  fragments  (emboli),  which 
lodge  in  ventricle  or  pulmonary  artery,  and  constitute  nuclei 
for  growth  of  larger  clots  by  accretion.  Several  of  the  above 
conditions  may  be  combined  in  lying-in  women. 
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Post-mortem  Appearances. — Firm,  leathery,  lamiDated,  and 
decolorized  clots  in  right  ventricle  and  pulmonary  artery,  and 
its  larger  branches.  Coexistence  of  thrombi,  sometimes,  in 
other  veins. 

Symptoms. — Sudden  occurrence  of  intense  dyspnoea,  pre- 
ceded, or  not,  by  syncope.  Extreme  pallor,  or  liviaity  of  fece. 
Violent  gasping  and  respiratory  motions,  which  are  short  and 
hurried.  Pulse  thready,  feeble,  fluttering,  or  nearly  imper- 
ceptible. Skin  cool  or  cold.  Intelligence  may  be  unimpaired. 
Death  may  occur  in  a  few  minutes ;  or,  if  obstruction  m  pul- 
monary artery  be  not  complete,  the  symptoms  may  ameliorate, 
but  return,  and  repeatedly,  when  patient  attempts  the  slightest 
movement.  Some  live  hours,  some  days ;  a  very  few  recover. 
Cardiac  murmur  may  sometimes  be  heard  over  site  of  pul- 
monary artery. 

Diagnosis. — Dyspnoea  and  asphyxia,  with  sudden  death, 
may  be  produced  by  entrance  of  air  into  uterine  vessels  at 
placental  site — the  air  having  reached  the  vagina  and  uterus 
by  use  of  imperfect  syringes,  or  during  manual  and  instru- 
mental deliveries,  or  from  placing  the  woman  in  the  genu- 
pectoral  or  latero-prone  position,  or  sudden  removal  oi  ab- 
dominal pressure  after  violent  pains  that  have  expelled  liquor 
amnii  may,  if  vulva  gape,  produce  aspiration  of  air  mto 
vaginal  canal.  Gases  may  be  produced  in  vJtero,  from  decom- 
position. Symptoms  are  nearly  the  same  as  heart-clot ;  so  is 
treatment. 

Sudden  deaths  from  hemorrhage,  shock,  uterine  rupture, 
and  concealed  bleeding  from  separation  of  a  normally  placed 
placenta,  have  already  been  mentioned. 

Treatment  of  Heart-clot. — Prevent  the  accident,  when,  as 
after  severe  hemorrhage,  etc.,  it  may  be  anticipated,  by  keep- 
ing the  head  low,  and  enjoining  absolute  repose  in  recumbent 
posture,  not  permitting  the  woman  to  elevate  her  head  for  any 
purpose  whatever.  Treat  the  accident,  when  it  has  occurred, 
by  bold  administration  of  stimulants — whiskey,  brandy,  am- 
monia, etc.  Whiskey  33,  or  sulphuric  ether  3j,  may  be  re- 
peatedly injected  hypodermically.  Fresh  air.  Milk  and  beef 
essence.  Absolute  and  perfect  rest.  The  slightest  movement 
may  be  fatal.  Apply  warmth  to  the  surface.  Prolonged  rest, 
after  subsidence  of  violent  symptoms,  until  blood  be  restored 
by  iron,  quinine,  and  food. 
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Peripheral  Venous  Thrombosis. — Clots  of  blood,  form- 
ing in  the  peripheral  veins,  occur  for  the  most  part  in  the 
vems  of  the  lower  extremity  or  pelvis  (notably  in  the  crural, 
tibial,  or  peroneal) ;  and  thus,  leading  to  obstruction,  produce 
swelling  of  the  limb  ;  hence  peripheral  venous  thrombosis  is 
the  new  name  for  old-fashioned  "milk-leg."  (Synonyms: 
"White-leg,"  "phlegmasia  dolens,"  "oedema  mcteum,"  "crural 
phlebitis,"  etc. 

Causes  and  Pathology,  Not  definitely  settled.  Conditions 
favoring  blood  coagulation  (just  mentioned  as  productive  of 
central  thrombosis)  act  as  predisposing  causes.  The  disease 
is  apt  to  occur  after  placenta  prsevia,  or  after  manual  extrac- 
tion of  placenta.  Coagula  from  placental  site  may  float  into 
hypogastric  veins,  and  obstruct  blood-flow  through  crural 
veins.  Multiparity;  feebleness  and  debility;  difficult  and 
complicated  labors ;  inflammations  about  the  pelvis,  following 
obstetrical  operations ;  hemorrhages ;  septic  infection ;  can- 
cerous and  other  pelvic  tumors ;  occurrence  of  erysipelas,  and 
of  puerperal  and  other  fevers  during  childbed,  may  be  set 
down  as  causes. 

The  disease  may  occur  aft;er  abortion  (especially  when  some 
part  of  the  placenta  has  been  retained  \  and  sometimes  it  be- 
gins independently  of  both  abortion  and  labor. 

Formation  of  blood-clots  (thrombi)  in  the  affected  venous 
trunk  is,  at  present,  most  generally  admitted  as  the  starting- 
point  of  the  local  phenomena,  though  various  other  theories 
severally  regard  the  venous  obstruction  as  being  secondary  to 
phlebitis,  cellulitis,  lymphangitis,  etc. 

Symptoms. — Usually  begin  within  one,  two,  or  three  weeks 
after  labor.  Premonitory  malaise,  depressed  spirits,  weakness, 
and  irritability  of  temper.  Pain  in  the  limb,  perhaps  first 
referred  to  the  hip-joint,  or  inguinal  region,  and  then  extend- 
ing to  thigh  and  leg ;  or  may  begin  in  the  ankle  or  calf  of  the 
leg,  and  extend  upward.  It  is  a  dull,  dragging  pain,  increased 
by  motion.  Chili  followed  by  fever,  ^rest  of  milk  and 
lochial  secretions ;  the  lochia,  if  present,  are  offensive.  Pulse 
may  reach  120;  temperature  101°  or  102°,  with  evening  ex- 
acerbation. Tongue  coated.  Bowels  constipated.  Restless- 
ness ;  sleeplessness ;  thirst.  Chill,  fever,  etc.,  may  be  absent 
in  mild  cases. 

Within  twenty-four  hours  limb  begins  to  swell;  swelling 
increases  until  skin  is  tense,  white,  and  shining,  from  oede- 
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matous  accumulation  of  effused  serum  in  the  cellular  tissue. 
Complete  loss  of  power  in  the  leg,  the  patient  being  unable  to 
turn  it  over  in  bed.  Some  loss  of  sensation  in  it,  a  "  wooden  " 
feeling.  Its  temperature  increased.  Affected  vein,  or  veins, 
may  be  felt  as  thick  hard  cords,  rolling  under  finger,  red  and 
tender.  On  the  inside  of  the  thigh  the  femoral  sheath  feels 
as  large  as  a  walking-stick ;  a  red  flush,  and  tenderness  on 
pressure,  mark  its  course.  Glands  of  groin  may  be  swollen, 
inflamed,  and  hard.     Vulva  also  cedematous. 

In  a  week  or  two  both  local  and  general  symptoms  abate. 
Swelling  diminishes  by  absorption  of  effiised  serum,  ending 
in  recovery.  Other  cases  terminate  in  suppuration  and 
abscesses  in  the  limb,  pelvis,  or  lymphatic  glands  of  groin. 
Rarely,  gangrene  occurs.  Floating  fragments  of  thrombus 
may  lodge  in  distant  parts,  producing  metastatic  abscesses  in 
lungs,  liver,  joints,  etc.,  with  pyaemia,  septic  infection,  and 
death. 

In  cases  of  recovery,  some  swelling,  impairment  of  motion, 
and  liability  to  relapse,  may  continue  for  weeks  or  months. 

Prognosis,  A  fatal  termination  is  exceptional.  It  is  to  be 
feared  in  pysemic  cases,  and  in  those  attended  with  suppura- 
tion of  the  limb.  Complete  recovery,  as  regards  the  limb 
itself,  may  be  long  delayed,  owing  to  partial  or  complete  occlu- 
sion of  venous  trunk,  and  its  conversion  into  a  fibrous  cord. 

Treatment, — Perfect  rest  and  slight  elevation  of  the  limb. 
Swathe  it  in  flannel  wet  with  hot  water,  and  cover  flannel 
with  oiled  silk,  or  apply  hot  flaxseed-meal  poultice  constantly, 
together  with  turpentine,  laudanum,  or  belladonna,  to  relieve 
pain,  as  follows : 

R . — Lin.  sapon.  co.  Jvjss. 
Tinct.  opii,  gjss. 
Tinct.  aconit.  rad. 
Extr.  belladon.  aa  ^ss.  — M. 

Rest  and  mowt  warmth  are  all-suflUcient  for  acute  stage.  In- 
stead of  the  wet  flannel,  or  poultice,  should  these  be  incon- 
venient and  disagreeable,  swathe  the  limb  in  cotton  batting 
covered  with  oiled  silk. 

Local  treatment  after  subsidence  of  acute  symptoms  con- 
sists in  application  of  dry  flannel  bandages  in  place  of  poul- 
tices. Rest  and  elevation  of  limb  to  be  continued  until 
affected  veins  are  entirely  restored.     Gentle,  very  gentle,  fric- 
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tions  with  stimulating  liniments,  or  iodine,  may  be  used  to 
promote  absorption,  with  caution  not  to  disturb  thrombus 
and  cause  it  to  float  away  to  some  more  dangerous  locality. 
Douches  of  salt  water,  etc.,  and  an  elastic  stocking  may  be  of 
service. 

General  Treatment — ^Avoid  depletion.  The  disease  is  one 
of  weakness  rather  than  strength.  Give  a  cathartic  at  the 
outset.  Morphia,  hypodermically,  or  Dover's  powder  inter- 
nally, to  relieve  pain.  Food :  liquid  nourishing  diet  of  milk, 
soup,  beef-tea,  etc.  Alcoholic  stimulants  may  be  necessary. 
Quinine,  tinct.  fer.  chlorid.,  and  bitter  tonics  are  of  service,  but 
alkalies  and  other  medicines  given  with  a  view  to  dissolve  the 
clot  have  not  been  proved  to  be  efiicient.  The  patient  should 
on  no  account  leave  her  bed  until  the  thrombus  has  entirely 
disappeared  and  the  vein  become  restored.  Should  she  do  so, 
it  would  endanger  sudden  death,  from  thrombus  plugging  pul- 
monary artery,  after  displacement. 

Arterial  Thrombosis  and  Embolism. — Very  rarely,  clots 
(thrombi)  form  in  the  arteries  of  puerperal  women,  instead  of, 
or  as  well  as,  in  the  veins.  They  may  also  result  from  the 
breaking  up  of  a  venous  thrombus,  the  fragments  of  which 
pass  through  the  heart,  and  go  on  in  the  arterial  system  until 
arrested  by  some  artery  too  small  to  let  them  pass.  Such 
arrested  floating  fragments  of  a  thrombus  are  called  "  em- 
boli." Arrested  detached  fragments  of  "  vegetations "  from 
cardiac  valves,  following  rheumatic  endocarditis,  sometimes 
occur. 

Symptoms  depend  chiefly  upon  the  defect  or  arrest  of  func- 
tion and  nutrition  of  the  particular  organ,  or  part,  whose 
artery  has  been  obstructed  by  the  clot.  Paralysis  and  aphasia 
result  from  plugging  of  cerebral  arteries,  and  blindness  from 
obstruction  in  the  ophthalmic.  When  the  brachial  or  femoral 
arteries  are  the  seat  of  thrombi,  the  respective  limbs  below 
the  obstruction  suffer  a  reduction  of  temperature,  loss  of 
motion  and  sensation,  or,  instead  of  this  last,  severe  neuralgic 
pain.  Pulsation  in  the  artery  is  lost  beloiv  the  obstruction 
and  strengthened  above  it.  Gangrene  may  occur  when  the 
collateral  circulation  is  inadequate  to  sustain  nutrition  of  the 
limb. 

Treatment, — Rest  and  good  diet,  with  perhaps  stimulants, 
and  anodynes  to  relieve  pain.     In  time  the  obstructing  body 
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will  disintegrate  or  undergo  absorption,  but  no  treatment  of 
which  we  are  aware  can  hasten  these  processes.  Gangrene  be- 
longs to  surgery. 


CHAPTER   XXXVI. 

INSANITY   DURING  GESTATION,    LACTATION,    AND  THE   PUER- 
PERAL STATE.   PUERPERAL  TETANUS,    ETC. 

The  old  term  puerperal  mania,  inasmuch  as  it  implies  simple 
maniq,  and  only  during  the  puerperal  period,  is  becoming  obso- 
lete. Viewed  more  comprehensively,  mental  derangements  in 
the  female  having  a  causal  relation  with  reproduction  may  be 
classified  chronologically,  as  follows : 

1.  Insanity  of  pregnancy. 

2.  Insanity  of  the  puerperal  state. 

3.  Insanity  of  lactation. 

These,  it  is  evident,  may  overlap  each  other,  or  occur  suc- 
cessively in  the  same  patient. 

The  insanity,  at  whichever  period  it  occurs,  presents  one  of 
two  special,  and  to  some  extent  opposite,  phases,  viz.,  mania 
and  Tnelancholia.    Both  are  sometimes  combined. 

Mania  is  characterized  by  paroxysmal  violence,  mental  fiiiy, 
raving,  etc.  Melancholia  means  continued  despondency,  steady 
gloom,  quiet  depression,  suspicion,  mistrust,  etc.  The  mental 
atmosphere  in  melancholia  is  steadily  dark  from  impending 
clouds ;  in  mxmia  it  is  violently  agitated,  as  from  a  cataclysmic 
storm. 

Causes. — ^The  three  varieties  of  insanity  have  certain  causes 
in  common,  viz.,  hereditary  predisposition ;  primiparity  after 
thirty  years  of  age  ;  pre-existence  of  insanity,  epilepsy,  hysteria, 
dipsomania,  and  other  neuroses  are  predisposing  causes.  Dur- 
ing pregnancy,  constipation,  indigestion,  mental  worry  from 
accidental  circumstances  adding  to  the  depression  and  de- 
spondency common  to  pregnant  women,  as,  e.  g.,  seduction,  de- 
sertion, etc.,  contribute  to  produce  the  disease.  Special  causes 
of  insanity  during  the  puerperal  period  are :  difficult,  pain- 
ful, prolonged,  and  complicated  labors;  post-partal  hemor- 
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rhage;  eclampsic  convulsions;  exhaustion  and  debility,  as 
from  over-frequent  childbearing,  from  lactation  during  preg- 
nancy, or  from  previous  disease.  Violent  mental  emotion,  as 
fright,  shame,  sorrow,  etc.  Septic  infection  and  albuminuria, 
with  ursemic  contamination  of  the  blood,  are  probably  (?)  addi- 
tional causes.  The  insanity  of  lactation  is  essentially  a  disease 
of  debility  and  anaemia,  these  conditions  arising  from  pro- 
longed lactation,  frequent  childbearing,  post-partal  hemor- 
rhage, or  other  causes  of  exhaustion.  An  ill-nourished  brain 
cannot  perform  its  normal  functions. 

Symptoms, — ^The  insanity  of  pregnancy  commonly  begins 
about  the  third  or  fourth  month,  or  from  then  to  the  seventh, 
rarely  later.  Symptoms  follow  the  melancholic  type,  and  are 
sometimes  exaggerations  of  previously  existing  mental,  moral, 
and  emotional  disturbances,  usually  noticed  as  dgns  of  gesta- 
tion. There  are  headache,  insomnia,  gloominess,  or  irritabil- 
ity of  temper,  personal  dislikes,  etc.,  with  tendency  to  suicide. 
Cure  before  delivery  is  exceptional,  and  there  is  liability  to 
mania  during  or  after  labor. 

The  insanity  of  the  puerperal  period  is  most  frequently,  but 
not  always  of  the  m^aniacal  type  In  very  painful  labors,  when 
the  head  is  just  passing  the  os  uteri,  or  perineum,  a  temporary 
frenzy,  or  "  delirium  of  agony,"  is  sometimes  suddenly  de- 
veloped, but  soon  passes  away.  This  is  not  the  kind  of  mania 
now  under  consideration.  Puerperal  mania  proper  begins 
usually  within  two  weeks  after  delivery.  It  may  be  a  week 
or  two  later.  Sometimes  it  comes  on  within  a  few  hours, 
rarely  in  a  few  minutes,  after  labor.  It  may  or  may  not  be 
preceded  by  premonitory  symptoms,  such  as  restlessness,  head- 
ache, insomnia,  or  sleep  disturbed  by  painftil  dreams,  mani- 
festations of  suspicion  and  dislike  toward  relatives  and  attend- 
ants, etc. ;  soon  followed  by  incoherent  talking,  probably  upon 
amatory,  obscene,  or  religious  topics.  Patient  steadily  refuses 
to  take  food,  and,  as  excitement  increases,  reftises  to  stay  in 
bed,  tears  off  her  clothing,  screams,  prays,  attempts  self-muti- 
lation or  suicide,  or  to  inflict  injury  upon  others.  In  time, 
the  paroxysm  of  mental  excitement  sobers  down  to  melancholy, 
but  fresh  outbreaks  are  liable  to  occur  on  slight  provocation. 
During  excitement,  the  pulse  is  accelerated  and  sma]l.  The 
digestive  system  is  usually  at  fault,  as  shown  by  ftirred  and 
coated  tongue,  and  constipated  bowels.     The  urine  is  high 
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colored,  and  often  passes  involuntarily ;  there  may  also  be  in- 
voluntary stools. 

When  mania  is  absent,  the  melancholia  symptoms  are :  per- 
sistent refusal  to  take  food ;  insomnia ;  intense  depression  ;  re- 
ligious or  other  delusions ;  weeping  ;  praying ;  gloomy  silence ; 
tendency  to  suicide,  infanticide,  etc.  Signs  of  digestive  de- 
rangement. 

The  insanity  of  lactation  is  generally  of  the  melancholic 
type,  but  may  be  associated  with  transient  mania.  It  is  much 
more  common  than  insanity  of  pregnancy ;  less  so  than  that 
of  the  puerperal  period.  It  is  usually  attended  with  symptoms 
of  ancemia.  May  degenerate  into  dementia  and  hopeless  in- 
sanity. 

Prognosis, — As  to  lifcy  the  puerperal  form,  usually  favorable, 
but  not  always.  Extreme  frequency  of  pulse,  elevation  of 
temperature,  and  coexistence  of  pelvic  or  other  inflammations, 
are  of  grave  significance.  Mania  is  more  dangerous  to  life 
than  melanchofia.  The  prognosis,  as  to  restoration  of  reason, 
is  less  favorable  in  melancholia.  In  this  respect,  also,  previous 
existence  of  insanity,  or  its  coming  on  during  lactation,  or 
during  latter  half  of  pregnancy,  are  unfavorable,  though  not 
invariably  so.  Insanity  coming  on  early  in  pregnancy  and 
constituting  simply  exaggeration  of  usual  mental  eccentricity 
of  gestation  is  less  serious. 

Sometimes  weeks  or  months  pass  before  a  cure  is  effected. 

There  are  no  special  post-mortem  appearances  other  than 
those  of  anaemia  or  coexisting  inflammations. 

Treatment. — The  transient  frenzy  of  acute  suffering  during 
delivery  is  relieved  by  anaesthesia. 

True  insanity,  at  whichever  of  the  three  periods  it  occurs, 
and  whether  of  the  maniacal  or  melancholic  type,  requires 
remedies  addressed  to  general  condition  of  patient  rather  than 
to  mental  symptoms.  No  depletion  is  called  for ;  but,  on  the 
contrary,  food,  rest,  sleep,  and  strengthening  medicines. 

At  the  outset  give  a  laxative,  mild  or  stronger,  according  to 
strength  of  patient  and  previous  constipation,  but  always  with 
caution  as  to  reduction  of  strength  by  excessive  purging. 
After  its  operation,  secure  sleep  by  bromide  of  potassium  (3ss 
every  eight  hours) ;  or,  if  this  be  inefficient,  give,  with  each 
dose,  hydrate  of  chloral  gr.  xx.  Thirty  grains  of  chloral 
with  sixty  of  the  bromide  may  be  given  by  enema,  if  patient 
refuse  to  swallow.     Opium  and  morphia  are,  on  the  whole. 
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objectionable — certainly  so  in  mania  cases ;  the  latter  may  be 
given  hypodermically  in  melancholia. 

Feed  the  patient  with  solid  meats,  if  she  will  take  them.  If 
not,  give  beef-tea  and  as  much  milk  as  possible.  The  latter 
will  sometimes  be  accepted  as  a  drink,  when  the  patient  de- 
clines to  eat,  especially  when  brought  in  an  earthen  instead  of 
a  glass  vessel,  and  in  a  darkened  room.  Cold  to  the  head, 
warm  pediluvia,  a  bath  of  90°  F.,  or  the  hot,  wet  pack  for  re- 
fractory patients,  assist  in  promoting  sleep. 

Good  nurdng  is  of  great  importance.  Every  patient  should 
be  constantly  watched — to  prevent  self-injury — but  without 
her  being  aware  of  it,  if  possible.  Strangers  are  more  accept- 
able to  most  patients  than  husbands,  relatives,  and  friends. 
The  bladder  and  rectum  require  special  care  to  secure  their 
being  regularly  evacuated  at  proper  intervals.  Beware  of 
bedsores.  Great  tact  necessary,  by  firm  yet  gentle  persuasion, 
to  induce  the  woman  to  take  food.  Its  artificial  administra- 
tion by  force,  seldom  advisable,  though  sometimes  necessary. 
The  room  should  be  quiet  and  dark.  The  woman  must  not 
nurse  her  child. 

Insanity  coming  on  during  lactation  always  requires  imme- 
diate weaning  of  the  child,  and  in  addition  to  food,  sleep,  etc., 
iron  and  quinine  are  necessary  to  restore  the  blood. 

The  propriety  of  sending  patient  to  asylum  depends  much 
on  facilities  for  good  nursing  at  home.  When  the  latter  are 
wanting,  an  asylum  is  demanded.  Mania,  being  of  shorter 
duration  than  melancholia,  and  less  likely  to  be  followed  by 
confirmed  dementia,  may  be  managed  at  home  in  most  in- 
stances. In  chronic  melancholia,  sending  the  patient  to  an 
asylum  should  not  be  unduly  postponed. 

During  convalescence,  avoid  all  sources  of  mental  excite- 
ment. Continue  careful  feeding,  sleeping  medicines  at  night, 
laxatives  and  tonics  until  strength  is  fiilly  restored,  when 
change  of  scene  and  cheerful  surroundings  complete  the  cure. 

Puerperal  Tetanus. — Resembles  ordinary  surgical  teta- 
nus. Very  rare  in  temperate  climates,  less  so  in  tropical  ones.  It 
occurs  after  ftiU-term  labor,  but  more  frequently  after  abortion. 

Causes  and  pathology  probably  the  same  as  in  surgical 
tetanus.  The  greater  number  of  recorded  cases  have  followed 
instrumental  abortion  or  operative  measures  to  empty  the  uterus 
in  abortion  cases.     It  is  probably  due  to  infection  from  intro- 
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duction  of  a  specific  microbe  at  the  site  of  some  traumatic 
lesion,  whether  the  latter  be  from  operative  proceedings — sur- 
gical or  obstetrical — or  lacerations  incident  to  labor.  Ex- 
posure to  cold  and  damp,  or  to  draughts  of  cold  air,  is  an 
especial  exciting  cause. 

Symptoms, — Pain  and  stiffness  in  muscles  of  neck  and  jaw ; 
nervousness  and  agitation ;  rise  of  temperature.  The  muscu- 
lar stiflftiess  increases,  soon  leading  to  lockjaw,  and  later  to 
general  attacks  of  painful  spasm,  opisthotonus,  etc.  The  gen- 
eral spasms  are  easily  provoked  by  slight  shocks,  noises,  or 
jars  about  the  room  and  bed,  or  by  attempts  to  take  food. 
Swallowing  soon  becomes  impossible ;  hence  nutrition  fails, 
and  in  a  few  days,  varying  from  one  to  three  or  four,  the  pa- 
tient dies  from  exhaustion  and  interference  with  respiration. 
Some  die  in  a  few  hours ;  about  10  per  cent,  recover. 

Treatment — ^Antiseptic  irrigation  of  uterus  and  vagina.  In- 
ternally :  chloral,  opium,  the  bromides,  calabar  bean,  cannabis 
indica,  and  curara,  as  in  ordinary  surgical  tetanus.  Anaes- 
thesia affords  only  temporary  relief  from  spasm  and  suffering. 
Nutrient  enemata  and  inunction  of  the  stin  can  be  tried  to 
support  the  patient  when  deglutition  is  impossible. 

Tetany  (Tetanoid  Contraction). — This  is  a  derange- 
ment occurring  in  nursing  women,  or  during  pregnancy,  in 
which  there  is  painful  cramp  or  spasmodic  contraction,  in  one 
or  more  fingers  or  toes,  beginning  here  and  advancing  up  the 
limbs,  in  severe  cases,  to  the  neck  and  trunk.  The  contrac- 
tions are  intermittent,  and  differ  from  tetanus  in  beginning  in 
the  extremities  instead  of  in  the  neck  and  jaws.  The  contrac- 
tions are  sometimes  painful,  at  others  they  begin  with  tingling 
sensations,  and  again  there  may  be  anaesthesia  of  the  affected 
parts.  It  is  rare.  Sometimes  they  may  be  simply  hysterical. 
Among  the  causes  are :  blood  loss,  prolonged  lactation,  diar- 
rhoeha,  this  last  suggesting  that  the  cramps  are  identical  with 
those  of  cholera  or  choleraic  diarrhoea.  Most  cases  recover. 
It  is  treated  by  antispasmodics,  opium,  chloral,  valerian,  bro- 
mides, etc.,  and  by  arresting  the  diarrhoea,  over-lactation,  or 
whatever  condition  may  exist  as  a  cause  of  exhaustion. 
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inflammation  and  abscess  op  the  breast — lactation 

and  weaning. 

Inflammation  of  the  Breasts  (Mammitis  ;  Mastitis). — 
iDflammation  may  attack  the  substance  of  the  mammary  gland 
itself  ("  glandular  mastitis"),  or  the  layer  of  cellular  connec- 
tive tissue  lying  underneath  the  gland,  between  it  and  the 
pectoralis  major  muscle  ("  subglandular  mastitis,"  or,  more 
properly,  submammary  cellulitis).  A  more  circumscribed 
form  of  inflammation  occurs  in  the  subcutaneous  tissue  im- 
mediately beneath  the  areola  of  the  nipple  (subcutaneous 
mastitis.) 

Either  variety  of  inflammation  mmj  terminate  in  resolution 
without  suppuration  taking  place ;  but  in  every  case  an  oppo- 
site termination  is  to  be  feared,  viz.,  the  formation  of  pus,  and 
consequent  "  mammary  abscess  "  ("  gathered  breast"). 

In  "  glandular  mastitis^^  the  inflammation  and  suppuration 
(when  the  latter  occurs)  are  usually  confined  to  one  lobe,  or 
to  two  contiguous  lobes  of  the  gland,  but,  when  the  abscess 
has  discharged  its  contents,  the  inflammatory  and  suppurative 
processes  may  go  on  to  the  next  adjoining  lobe,  and  so  on  to 
another  and  another,  until  a  greater  part  of  the  gland  is  de- 
stroyed by  the  succession  of  abscesses,  the  woman  becoming 
meanwhile  seriously,  or  even  dangerously,  debilitated  by  con- 
tinued suffering  and  exhausting  purulent  discharges. 

In  submammary  cellulitis  inflammation  is  more  diffuse — not 
confined  to  the  vicinity  of  any  particular  lobe  of  the  gland  ; 
and,  when  pus  forms,  it  is  apt  to  infiltrate  itself  between  the 
gland  and  chest-wall,  separating  the  one  from  the  other,  or 
leading  to  long,  sinuous  tracts,  which  eventually  form  fistulous 
openings,  through  which  matter  is  discharged.  In  neglected 
cases  the  fistulous  orifices  may  enlarge  by  sloughing  of  their 
borders  into  ulcerated  surfaces  of  considerable  size.  In  one 
such  case  I  was  able,  by  lifting  the  gland  away  from  the  chest- 
wall,  to  look  in  at  one  fistulous  ulcer  and  see  daylight  ad- 
mitted through  others  on  the  opposite  side. 
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This  form  of  inflammation  may  begin  de  novo,  as  a  cellu- 
litis, or  the  latter  may  be  associated  with  or  produced  by 
inflammation  of  the  gland  itself,  the  glandular  abscess,  when 
deep-seated,  discharging  its  pus  posteriorly  into  the  cellular 
tissue  lying  beneath  the  gland.  It  is  not  of  frequent  occur- 
rence. 

The  "  suh(mtaneou8^^  form  of  mastitis  usually  terminates  in 
suppuration,  forming  small  abscesses,  or  boils,  in  the  vicinity 
of  the  areola,  their  opening  sometimes  forming  fistulous  com- 
munication with  the  milk  ducts. 

Causes  of  Mammary  Inflammation, — The  most  common  cause 
is  continued  distention  of  the  gland  from  accumulation  of  milk, 
especially  when  the  latter  is  associated  with  eroded  or  fissured 
nipples,  which  renders  suckling  extremely  painfiil.  Other 
causes  are :  sudden  depressing  emotions ;  exposure  to  cold ; 
mechanical  injury,  as  from  pressure  of  clothing,  blows,  etc. 

Women  who  have  once  suffered  from  mammary  abscess  are 
likely  to  do  so  at  succeeding  deliveries,  probably  because  ad- 
hesions and  contractions  of  previous  inflammation  have  pro- 
duced obstruction  in  some  of  the  lactiferous  ducts. 

Infection  by  means  of  micro-organisms  entering  the  nipple 
through  erosions  and  fissures,  or  through  the  milk-ducts,  has 
been  supposed  to  produce  mastitis.  Several  kinds  of  these 
organisms  have  been  found  in  mammary  abscesses,  but  that 
their  presence  constituted  the  initial  cause  of  the  trouble  seems 
to  require  fiirther  proof. 

Symptoms. — Inflammation  of  the  breast,  of  either  variety, 
may  or  may  not  be  preceded  by  excoriation  or  fissures  of  the 
nipple.  So,  too,  a  lump  may  form  in  some  part  of  the  gland 
from  accumulation  of  milk,  and  be  attended  with  some  slight 
tenderness  on  pressure,  but  yet  be  dissipated,  under  proper 
treatment,  without  inflammation  taking  place.  Such  an  indu- 
rated nodule,  however,  is  never  safe  from  superadded  inflam- 
mation upon  very  slight  provocation.  When  the  inflamma- 
tory process  really  begins,  the  symptoms  are :  Chill,  fever,  rise 
of  temperature,  hot  skin,  frequent  pulse,  headache,  thirst,  ano- 
rexia, etc. 

Locally,  lancinating  pain  in  the  breast,  increased  by  pres- 
sure ;  increased  hardness,  heat,  swelling,  and,  at  first,  very 
slight  redness. 

Should  the  case  terminate  in  resolution,  the  symptoms 
gradually  disappear  in  a  few  days.     When  it  goes  on  to  sup- 
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puration,  both  local  and  general  symptoms  increase  in  severity. 
There  are  constant  throbbing  pain,  increased  tenderness  and 
swelling,  decided  redness  and  heat  of  skin  over  the  inflamed 
part,  which  also  appears  glazed,  shining,  and  oedematous. 
The  hard  lump  has  now  become  soft  and  fluctuating;  the 
latter,  however,  by  no  means  distinct  at  first,  or  when  the 
abscess  is  small  or  deep-seated.  The  fever  is  continuous,  but 
liable  to  exacerbations  following  slight  rigors,  occurring  sev- 
eral times  a-day.  If  left  alone,  the  pus  eventually  makes 
its  way  to  the  surface,  the  abscess  bursts,  and  is  discharged, 
greatly  relieving  the  pain  and  tension ;  and  either  recovery 
soon  follows,  or  subsequent  renewed  attacks  develop  later,  as 
before  described. 

Inflammation  without  abscess  occurs  most  often  within  the 
first  week  after  delivery.  Inflammation  vxith  abscess  is  more 
frequently  a  later  occurrence,  coming  on  in  three  or  four 
weeks  after  labor,  or,  again,  the  acute  symptoms  of  inflamma- 
tion may  apparently  disappear,  leaving  only  a  feeling  of 
weight,  with  some  pain  and  tenderness,  and  yet  suppuration 
may  occur,  even  after  several  months. 

The  symptoms  now  described  occur,  varying  in  degree  with 
the  extent  of  inflammation,  in  each  variety  of  mammitis. 
When,  however,  the  subglandular  cellular  tissue  is  inflamed, 
a  few  of  the  symptoms  are  considerably  modified ;  thus  the 
whole  breast  is  swollen  and  tender,  instead  of  there  being  one 
special  point  of  tenderness,  and  every  motion  of  the  arm  pro- 
duces extreme  pain,  owing  to  movement  of  the  chest  muscles 
underneath  the  gland.  The  pus  is  slow  in  coming  to  the  sur- 
face ;  may  accumulate  in  large  quantities  before  doing  fio,  and 
lead  to  severe  constitutional  disturbance  and  numerous  fistulge 
and  sloughing  ulcerations. 

In  protracted  cases  of  either  form  of  inflammation,  accom- 
panied with  profuse  and  prolonged  purulent  discharge,  symp- 
toms of  prolonged  exhaustioa  and  debility  may  ensue. 

Mammary  abscess  usually  affects  one  breast  only,  though 
sometimes  both.  The  secreting  fiinction  of  th  e  diseased  gland 
though  not  at  first  necessarily  arrested  (for  the  healthy  lobules 
continue  their  secretion),  is  eventually  lost  from  the  necessity 
of  withholding  the  child  from  suckling  the  inflamed  breast. 
When,  however,  the  inflammation  has  been  only  slight,  and 
the  abscess  small,  lactation  may  often  be  resumed  after  con- 
valescence. 
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Treatment— In  the  very  beginning,  try  to  get  rid  of  inflam- 
mation without  suppuration  taking  place.  In  each  variety  of 
the  disease  enjoin  rest  in  bed,  with  rest  of  the  inflamed  organ, 
by  not  allowing  the  child  to  suckle  from  it.  Keep  down  the 
secretion  of  milk  by  saline  cathartics  and  abstinence  from 
fluids.  Apply  over  the  entire  breast  extract  of  belladonna  5J, 
mixed  with  linimentum  camphorse  Jj,  or,  instead  of  this,  the 
lead  and  opium  wash  (R. — Plumbi  acet.  gij,  extr.  opii  grs. 
xvi,  aquae  Oj)  may  be  constantly  applied  on  patent  lint  cov- 
ered with  oiled  silk. 

Painting  the  breast  with  tincture  of  iodine  once  during  the 
first  twenty-four  hours  is  an  excellent  abortive  measure.  Con- 
joined with  these  medicinal  applications,  cover  the  inflamed 
organ  with  a  bandage,  cushioned  inside  with  cotton  wool,  so 
as  to  make  even  and  systematic  compression.  Add  one  thing 
more,  viz.,  dry  cold,  by  keeping  constantly  over  the  inflamed 
breast  a  bladder,  or  thin  rubber  bag,  filled  with  cracked  ice. 
Fissures  or  erosions  about  the  nipple  should  be  made  antisep- 
tically  clean  and  then  painted  witn  a  nitrate  of  silver  solution 
(grs.  XX.  to  water  Jj)  before  the  other  applications  are  put  .on. 
There  is  some  difference  of  opinion  as  to  whether  heat  and 
moisture  (hot  poultices)  or  dry  cold  (bags  of  ice)  should  be 
employed  to  promote  resolution  and  prevent  suppuration.  A 
good  result  will,  in  many  cases,  follow  either  plan.  A  limited 
trial  of  the  cold  method  has  so  far  given  me  good  results. 
Even  after  using  warm  applications  I  have  discarded  them 
and  at  once  substituted  cracked  ice,  not  only  without  injury, 
but  with  decided  relief  to  the  patient  and  improvement  in  the 
local  symptoms. 

Internally  the  woman  will  require  opiates  to  relieve  pain, 
quinia  to  control  temperature,  and  a  diaphoretic  mixture 
(R. — Liq.  ammon.  acet.  §ss,  with  spts.  seth.  nit.  gss,  every  two 
hours)  to  promote  elimination  of  fluid  from  the  skin. 

In  cases  where  accumulation  of  milk  in  the  inflamed  breast 
is  very  great,  and  not  relieved  by  the  remedies  given,  it  mav 
be  necessary  to  mitigate  the  tension  by  gentle  expression  with 
the  hand,  previously  anointed  with  camphorated  oil ;  but,  on 
the  whole,  breast  pumps,  suckling,  and  manipulation  are  not 
generally  advisable,  on  account  of  the  irritation  they  produce. 
The  child  may  generally  be  allowed  to  suckle  from  the  healthy 
breast,  but  when  the  mother  is  much  reduced  in  strength,  or 
when  suckling  the  one  appears  to  keep  up  engorgement  in 
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the  other  inflamed  side,  the  child  should  be  weaned  altogether, 
with  a  possibility  of  lactation  being  resumed  after  recovery. 

When  symptoms  of  suppuration  begin,  the  local  treatment 
consists  in  applying  hot  poultices  of  flaxseed  meal  until  fluc- 
tuation can  be  detected,  when  the  abscess  must  be  opened 
without  delay.  In  subglandular  cellulitis  the  point  of  open- 
ing must  be  at  the  lower  margin  of  the  base  of  the  gland,  the 
line  of  incision  following  the  circumference  of  the  gland.  An 
aspirating  needle  may  be  required  to  detect  pus  accumulation 
early  in  these  cases,  before  the  incision  is  made. 

In  other  cases,  incise  over  the  most  soft  and  prominent  por- 
tion of  the  abscess,  the  incision  radiating  from  the  nipple,  so 
as  to  avoid  cross-cutting  of  the  milk  ducts.  The  breast  should 
be  first  cleansed  and  anointed  with  carbolized  oil,  and,  after 
the  incision,  treated  with  antiseptic  gauze,  drainage  tube,  oiled 
silk,  and  a  wide  bandage,  cushioned  inside  with  oakum,  so  as 
to  make  uniform  moderate  pressure  upon  the  inflamed  organ. 
A  strip  of  carbolized  lint  or  drainage  tube  must  be  kept  in 
the  opening  to  prevent  union  for  a  few  days,  or  until  the  dis- 
charge has  become  insignificant  in  quantity.  Long  sinuous 
tracts  and  fistulse  may  require  antiseptic  injection  and  drain- 
age, or  their  walls  may  be  stimulated  to  healthy  granulation 
by  an  occasional  injection  of  nitrate  of  silver  or  sulphate  of 
copper,  as  in  ordinary  surgical  wounds. 

In  old  neglected  cases,  timidly  treated  by  small  incisions, 
the  patient  should  be  anaesthetized  with  sulphuric  ether,  the 
incision  enlarged  enough  to  admit  a  finger,  which  may  then 
be  passed  in  to  break  up  the  dividing  partitions  of  the  several 
abscesses  and  convert  them  into  one  large  cavity,  which  should 
be  at  once  irrigated  with  carbolic  acid  solution  (^ij  to  water 
Oj),  and  then  treated  with  drainage  tube  and  antiseptic 
dressing. 

When  acute  symptoms  have  subsided,  leaving  the  breast 
stiff*,  red,  and  unevenly  indurated,  with  weeping  fistulse,  paint 
with  tincture  of  iodine  and  apply  systematic  compression  with 
adhesive  plasters,  leaving  small  apertures  opposite  the  fistulge. 

In  every  case  of  considerable  duration,  good  food,  iron,  qui- 
nine, and  bitter  tonics  will  be  necessary  to  prevent  debility 
and  exhaustion. 

The  treatment  of  mammary  inflammation  with  a  view  to 
prevent  suppuration  has  always  been  unsettled,  embracing 
many  different  and  sometimes  opposite  methods.     The  main 
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principles  are:  1,  rest,  i.  e.,  keeping  the  child  from  the  in- 
flamed breast;  2,  systematic  compression  by  well-padded 
bandages ;  3,  application  of  cold  or  of  astringent  and  anodyne 
lotions ;  4,  reduction  of  milk  by  laxatives ;  5,  fever,  pain,  and 
other  symptoms  to  be  treated  as  they  arise ;  6,  cure  of  sore 
nipples  and  thorough  antiseptic  cleanliness. 

Finally,  the  employment  of  fld.  ext.  phytolaeea  deeandra 
(poke  root)  in  doses  of  20  drops  every  three  or  four  hours, 
and  applied  to  the  inflamed  breast  locally,  has  been  extolled 
as  a  specific ;  it  is  said  to  cure  in  twenty-four  hours  (?  ?). 

Lactation  and  Weaning. — ^No  arbitrary  rule  can  be  laid 
down  suitable  for  all  cases,  as  to  the  length  of  time  a  woman 
should  nurse  her  child.  About  one  year  is  the  average  time 
at  which  weaning  may  take  place.  Many  mothers  nurse  their 
children  longer.  With  savages  lactation  is  often  continued 
several  years,  or  until  the  advent  of  another  child.  With 
many  delicate  and  sensitive  women  in  the  higher  walks  of 
life  it  is  impossible  to  continue  lactation  beyond  a  few  months, 
and  many  of  those  who  persist  in  prolonged  lactation  beyond 
a  year,  suffer  in  consequence  from  anaemia,  menorrhagia,  and 
permanent  impairment  of  their  capacity  for  lactation,  as  is 
demonstrated  when  fiiture  children  are  born  to  them. 

Besides  a  general  incapacity  for  producing  milk  without 
exhaustion,  there  are  certain  conditions  which  should  prohibit 
a  mother  from  nursing  her  child.  These  are :  a  strong  heredi- 
tary tendency  to  cancer,  scroftila,  and  insanity,  constitutional 
syphilis,  great  emotional  excitability.  A  violent  fit  of  anger 
has  rendered  the  lacteal  secretion  sufiiciently  poisonous  to 
produce  convulsions  in  the  child.  Lesser,  but  more  constant, 
degrees  of  emotional  excitement  produce  deterioration  of  the 
milk  to  an  extent  which  may  still  be  injurious. 

The  return  of  menstruation  and  the  recurrence  of  preg- 
nancy during  lactation  usually  change  the  milk  and  make  it 
unfit  for  the  child.  Exceptionally  this  is  not  the  case.  Some 
pregnant  and  menstruating  women  continue  to  secrete  milk 
that  agrees  with  the  child.  The  health  of  the  infant  will  in- 
dicate to  which  class  the  mother  belongs. 

When  from  any  reason  the  woman  is  not  able  to  nurse,  the 
infant  must  either  be  fed  by  hand  or  supplied  with  a  wet- 
nurse,  the  latter  course  being  always  preferable  when  it  is 
practicable.     In  selecting  a  wet-nurse  it  should  be  ascertained 
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that  she  is  free  from  all  of  the  impediments  to  lactation  just 
referred  to ;  that  her  digestion  and  appetite  are  good ;  that 
her  disposition  is  cheerful  and  good-natured ;  that  she  is  free 
from  eruptions  on  the  skin ;  has  sound  gums  and  teeth  and 
inoffensive  breath;  and  that  her  own  child  is  healthy  and 
well-nourished.  Her  breasts  and  nipples  must  be  normal,  and 
it  should  be  known  that  ftilness  of  the  breasts  has  not  been 
artificially  contrived  by  permitting  milk  to  accumulate  for 
many  hours  before  the  examination.  The  age  of  the  wet- 
nurse,  where  there  is  room  for  choice  in  this  particular,  should 
be  between  twenty  and  twenty-eight  years,  and  the  time  of 
her  confinement  as  nearly  as  possible  coincident  with  that  of 
the  mother  whose  child  she  is  to  nourish.  When  no  wet-nurse 
can  be  procured,  the  child  must  be  artificially  fed  by  hand. 
Directions  for  the  preparations  of  its  food  have  been  previously 
given  in  Chapter  XIlI.  (page  214). 


CHAPTEK    XXXVIII. 


RESUSCITATION   OF   ASPHYXIATED   CHILDREN. 

Children  bom  dead  are  said  to  be  "  still-homy  Others  are 
born  in  a  state  of  suspended  animation — apparently  dead,  not 
really  so ;  there  is  no  breathing,  but  the  heart  still  beats.  It 
is  asphyxia  just  within  a  fatal  degree;  technically  Asphyxia 
neonatorum — the  asphyxia  of  newborn  children. 

Causes. — First.  Conditions  of  mother  interfering  with  respi- 
ratory ftmctions  of  placenta,  viz.,  death  of  the  mother ;  exten- 
sive pulmonary  disease,  restricting  her  own  respiration ;  pro- 
fiise  hemorrhage  or  profound  ansemia  from  other  causes,  which 
may  leave  her  without  sufiicient  red  globules  to  carry  on  res- 
piration, etc. 

Second.  Conditions  of  child  and  its  appendages,  viz.,  com- 
pression and  twisting  of  umbilical  cord ;  interference  with 
placental  circulation  by  its  partial  or  complete  separation 
before  birth,  as  in  placenta  praevia,  etc. ;  prematurity  of  birth ; 
injury  of  child's  head  during  delivery  by  compression  of  for- 
ceps, narrow  pelvis,  etc.,  possibly  with   intercranial   hemor- 
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rhage,  shock,  and  nervous  disturbance,  preventing  action  of 
inspiratory  muscles  after  birth. 

Symptoms. — Before  delivery  asphyxia  should  be  anticipated 
when  the  above  causes  are  known  to  have  been  present. 
Fcetal  heart  (by  auscultation)  found  at  first  to  beat  with 
diminished  frequency,  not  only  during,  but  between,  the  pains : 
later  on  there  is  increased  frequency  of  the  heart-beats.  Dis- 
charge of  meconium  is  of  great  diagnostic  import  when  not 
accounted  for  by  compression  of  child's  abdomen,  as  in  breech 
presentations. 

Discharge  of  meconium  also  indicates  that  breathing  in 
utero  has  occurred,  which  makes  the  case  worse  from  fluids 
having  been  drawn  into  air-passages.  Occasionally  air  gets 
into  womb,  and  child  is  heard  to  cry  before  birth  (yagiius 
vierinus).  When  child's  body  is  partly  extruded  inspiratory 
efforts  may  be  seen,  as  may  also  the  lividity,  etc.,  indicating 
asphy:xia. 

Symptoms  after  birth :  The  child  is  bom  in  one  of  two  con- 
ditions :  it  is  either  livid  in  color,  with  purple,  dusky  red,  and 
congested  skin,  dark  and  swollen  lips,  etc.,  constituting  the 
earlier  and  milder  form  of  asphyxia  called  Asphyxia  livida, 
or  it  is  pale — of  a  corpse-like  whiteness — with  anaemia  of  the 
skin,  constituting  the  later  and  more  fatal  form  of  asphyxia 
called  Asphyxia  pallida. 

In  the  livid  variety  the  vessels  of  the  cord  are  ftiU  and 
turgid ;  in  the  'pale  variety  they  are  empty,  or  nearly  so.  In 
limd  cases  the  limbs  and  muscles  retain  some  tonicity,  and 
reflex  contractions  may  be  excited  by  pinching  ana  other 
stimuli ;  in  pale  cases  muscles  are  totally  relaxed,  including 
the  sphincters,  and  reflex  excitability  is  absent;  the  lower 
jaw  drops,  the  head  dangles  loosely.  Pupils  are  widely 
dilated. 

Prognosis,  Most  of  the  livid  cases  may  be  resuscitated ;  so 
may  some  of  the  pallid  ones.  While  the  heart  beats,  there  is 
hope ;  it  may  beat  when  not  felt  to  do  so,  and  when  all  pulsa- 
tion in  the  cord  has  gone.  Exceptional  cases  have  undoubtedly 
been  resuscitated  seven  or  eight  hours  after  delivery ;  most  of 
these  die,  after  a  few  days,  from  pulmonary  extravasation, 
atelectasis,  and  pneumonia,  but  recoveries  are  known.  Any 
child  that  is  fresh,  i.  e.,  not  macerated,  or  presenting  evidence 
of  having  been  dead  some  considerable  time,  should  be  sub- 
jected to  treatment ;  it  satisfies  the  parents. 
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Treatment — In  any  case,  whether  livid  or  pallid,  waste  no 
time  in  making  a  diagnosis  between  life  or  death.  Act  as  if 
the  child  were  alive,  but  never  hurry ;  it  is  not  a  matter  of 
moments,  but  may  require  a  full  hour  before  abandonment 
would  be  justifiable,  even  though  the  child  may  not  have 
breathed  during  this  time. 

In  all  cases  there  are  tivo  things  to  do,  viz. : 

1 .  Remove  foreign  matters  from  the  air-passages, 

2.  Get  air  into  the  lungs. 

In  the  bad,  pallid  cases,  it  may  be  necessary  after  removing 
foreign  matter  and  before  air  can  be  introduced,  to 

3.  Open  the  glottis,  (The  muscles,  whose  duty  it  is  to  open 
the  glottis,  fail  to  act ;  they  participate  in  the  general  flac- 
cidity  of  the  muscles  of  the  whole  body,  already  noted.) 

The  methods  of  accomplishing  these  several  objects  are 
various. 

1.  Methods  of  Kemoving  Foreign  Matters  from  the 
Air-passages. — a.  Place  the  child  on  its  back,  the  head  a 
little  lower  than  the  body,  hanging  over  the  edge  of  a  table. 
Pass  the  little  finger  into  the  fauces  and  so  wipe  out  the  mouth 
with  a  thin  soft  handkerchief. 

h.  To  clear  out  the  trachea,  place  the  child  in  same  position, 
grasp  the  chest  gently  and  continuously  with  one  hand,  and 
with  a  finger  of  the  other  stroke  the  trachea  on  the  outside, 
from  below  upward,  by  which  mucus  is  squeezed  out  of  it 
into  posterior  nares.  Let  the  finger  now  maintain  pressure  at 
the  top  of  the  trachea,  and  the  other  hand  maintain  its  com- 
pression of  the  thorax,  while  the  obstetrician  blows  gently 
into  the  child's  mouth,  previously  covered  with  a  handker- 
chief. Mucus  from  the  trachea  is  thus  forced  out  at  child's 
nostrils. 

c.  Pass  a  catheter  into  trachea  and  aspirate  or  blow  out 
mucus  by  application  of  operator's  mouth  to  other  end  of  it ; 
or  retain  catheter  in  trachea  while  Schultze's  method  (men- 
tioned further  on)  of  artificial  respiration  is  performed.  To 
catheterize  the  trachea,  select  a  gum-elastic  male  catheter,  the 
diameter  of  the  external  circumference  of  which  shall  be  less 
than  one-eighth  of  an  inch ;  fasten  to  it  a  string  or  tape,  three 
and  a  half  inches  from  the  end  to  be  introduced ;  guide  its 
point  with  the  finger  behind  the  epiglottis  and  into  the  glottis, 
passing  it  in  until  the  tape,  three  and  a  half  inches  from  the 
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end,  touches  the  child's  lips,  when  the  point  will  remain  above 
the  bifurcation  of  the  trachea.  To  retain  catheter  at  this 
point,  tie  ends  of  tape  around  the  back  of  the  child's  neck. 
Now  compress  thorax  gently  with  one  hand  as  before  ex- 
plained, and  blow  through  catheter.  Since  the  air  blown  in 
cannot  enter  lung,  while  thorax  is  compressed,  it  will  rush 
back  and  up  alongside  of  catheter  and  carry  mucus,  etc,,  out  of 
trachea  into  pharynx.  Suction  of  catheter  is  a  more  unpleasant 
method,  but  not  a  better  one. 

2.  Methods  of  Getting  Air  into  the  Lungs.  —  (a) 
The  ordinary  ways  of  exciting  natural  inspiration  by  sprink- 
ling face,  neck,  and  chest  with  cold  water;  rubbing  the  back 
of  chest  with  brandy  or  whiskey  on  a  bit  of  flannel ;  flagellate 
nates ;  dip  the  child  first  in  hot,  then  in  cold  water ;  pull  the 
navel-string  downward  by  gentle  jerks ;  eject  a  mouthfiil  of 
cold  water  forcibly  against  the  epigastrium.  (6)  Schnitzels 
method  of  artificial  respiration.  The  cord  must  be  cut  and  tied. 
The  operator  stands  with  his  legs  apart,  his  body  leaning  a 
little  forward,  and  holds  the  child  at  arm's  length,  hanging 
perpendicularly,  in  the  following  manner :  He  faces  the  child's 
back,  puts  an  index  finger  into  each  axilla,  his  thumbs  over 
the  shoulders  so  that  their  ends  lap  over  the  clavicles  on  to  the 
front  of  the  chest,  the  rest  of  his  fingers  go  obliquely  over  the 
back  of  the  chest,  the  ulnar  sides  of  the  two  hands  support 
the  child's  head.  The  whole  weight  of  the  child's  body  now 
hangs  on  the  index  fingers  in  the  axillae  (none  of  it  should  be 
supported  by  the  rest  of  the  hand),  which  lifts  the  ribs,  ex- 
pands the  chest,  and  produces  inspiration  mechanically.  (See 
Fig.  220,  page  493.) 

Inspiration  having  been  thus  accomplished,  the  second  ob- 
ject of  the  operator  is  to  produce  mechanical  expiration.  This 
he  does  by  swinging  the  child  forward,  somewhat  powerftiUy, 
and  at  arm's  length,  until  his  arms  are  a  little  above  a  hori- 
zontal line,  when,  by  a  somewhat  abrupt  but  careftilly  adjusted 
arrest  of  the  motion,  the  thorax  of  the  child  becomes  station- 
ary, while  the  lower  limbs  and  pelvis  of  the  infant  retain  just 
enough  of  the  swinging  impetus  to  topple  over  toward  the 
operator  and  in  front  of  the  child's  abdomen  (see  Fig.  221 
page  493).  The  bulk  of  the  weight  of  the  child  now  rests  upon 
the  thumbs  in  front  of  the  thorax,  while  the  abdominal  viscera 
press  against  the  diaphragm,  etc.,  and  produce  expiration.    At 
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this  st^e  of  the  maDoeuvre  any  fluide  that  may  have  entered 
the  trachea  are  copiously  discharged. 


Podtion  of  eiplntlan.   IWiteoswei.) 


Finally,  the  operator  again  lowers  his  arms,  letting  them 
retrace  the  curve  followed  during  their  elevation,  by  which 
the  legs  and  pelvis  of  the  infant  unfold  from  iheir  doubled 
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position,  and  falling  down  at  full  length  the  body  is  completely 
extended  with  considerable  impetus,  so  that  the  child  again 
hangs  by  the  axillae  on  the  index  fingers  of  the  operator,  just 
as  it  was  before  the  swinging  motion  began.  The  whole  pro- 
cess of  each  complete  act,  comprising  both  the  inspiratory  and 
expiratory  movements,  should  occupy  about  seven  seconds; 
hence  it  may  be  repeated  at  the  rate  of  eight  or  nine  times  a 
minute,  somewhxd  as  follows : 

Seconds. 

Inspiratory  pause,  while  body  supported  by  fingers 
in  axillae 2i 

Upward  swing 1 

Expiratory  pause,  while  thorax,  supported  on  thumbs, 
and  legs,  etc.,  topple  over 2  J 

Downward  swing     .         .         .         .         .         .         .1 

Duration  of  one  complete  act  ....     7 

This  chronological  division  of  each  act  may  vary.  When 
inspired  fluids  flow  out  while  the  child  is  elevated,  a  longer 
pause  in  that  position  is  advisable.  Schultze's  method  may 
be  used  with  or  without  catheter.  Even  without  the  catheter, 
and  in  the  pallid  cases  with  a  closed  glottis,  it  serves  in  some 
way  to  open  the  glottis^  which  other  methods  do  not.  Experi- 
ments on  foetal  cadavers  have  proven  that  it  secures  the  en- 
trance of  air  into  lungs,  even  of  them. 

c.  Sylvester's  Method  of  Artificial  Respiration. — 
Place  child  on  its  back,  the  shoulders  resting  on  a  little  roll 
or  cushion,  just  high  enough  to  keep  the  chin  from  falling  on 
the  chest.  Secure  the  feet  to  some  fixed  point.  Stand  behind 
the  head ;  seize  the  arms  (one  in  each  hand)  just  above  the 
elbows,  and  raise  them  gently  and  steadily  upward  and  for- 
ward until  they  are  fully  extended  along  the  sides  of  the 
child's  head,  at  the  same  time  rotate  the  humerus  slightly  out- 
ward ;  maintain  the  arms  thus  on  the  stretch  for  two  or  three 
seconds.  This  secures  inspiration.  Next,  turn  down  the 
child's  arms  and  press  them  firmly  and  gently  against  the 
sides  of  the  chest  for  two  or  three  seconds.  This  secures  ex- 
piration. It  may  be  necessary  to  pull  the  tongue  forward  to 
open  epiglottis,  and   this  does  not  always  succeed.     Should 
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there  be  difficulty  in  securing  patency  of  the  glottis,  the  only 
sure  remedy  is  the  catheter,  used  as  before  stated. 

d.  Laborde's  Method  by  Tongue  Traction. — An  as- 
sistant holds  the  child  in  a  half-sitting  position,  while  the  oper- 
ator seizes  the  infant's  tongue  with  the  thumb  and  index  finger 
and  a  piece  of  linen,  as  near  to  the  base  as  possible,  and  pulls 
it  forcioly  forward  and  then  relaxes  it,  repeating  the  tractions 
about  fifteen  times  a  minute.  Instead  of  the  fingers  a  pair  of 
dressing  forceps  may  be  used.  It  is  supposed  to  excite  respi- 
ration by  reflex  action.  This  method  is  new,  and  still  a  matter 
of  experiment.  It  can  do  no  harm.  Evidence  of  its  value  is 
increasing.  It  would  seem  to  be  especially  applicable  to  pre- 
mature children  in  which  the  thoracic  walls  are  too  soft  and 
yielding  for  the  Schultze  and  Sylvester  methods,  and  in  which 
inflation  of  the  lungs  through  a  catheter  is  commonly  neces- 
sary. 

When  asphyxia  is  recognized  before  delivery,  labor  must  be 
expedited  by  every  available  judicious  means. 

Schnitzels  method,  while  a  rough  proceeding,  and  requiring 
some  skill,  is  necessary,  at  first,  for  the  pallid  cases,  but  may 
be  followed  by  Sylvester's  when  the  pallid  stage  is  passed. 
For  most  livid  cases  the  easier  and  gentler  method  of  Sylvester 
may  suffice. 

In  cases  where  the  heart  scarcely  beats,  its  contractions 
may  be  stimulated  by  making  slight  pressure  with  the  fingers 
over  the  prsecordial  region. 

Some  cases  recover  by  rest,  after  being  "laid  out"  for 
burial,  and  when  all  methods  of  artificial  resuscitation  have 
been  tried  in  vain. 


CHAPTER    XXXIX. 


THE  JURISPRUDENCE   OP   MIDWIFERY. 

An  obstetrician,  even  when  not  an  acknowledged  expert  in 
medico-legal  matters,  may,  from  his  professional  relations  with 
patients  or  persons  implicated  in  legal  trials,  be  compelled,  on 
the  witness-stand,  to  give  evidence  of  a  scientific  or  quasi 


496  THE  JURISPRUDENCE  OF  MIDWIFERY. 

expert  character.  Under  such  circumstances  a  painful  lack 
of  scientific  knowledge,  often  sufficient  to  defeat  the  ends  of 
justice,  and  coupled  with  corresponding  embarrassment  on 
the  part  of  the  physician,  is  not  infrequently  exhibited  in  our 
courts.  Hence  I  have  ventured  to  add,  in  so  far  as  may 
comport  with  the  brevity  of  this  work,  a  few  rudimentary 
remarks  upon  medico-legal  topics  of  an  obstetrical  character, 
which,  while  treating  the  subject  only  superficially,  may, 
perhaps,  aflford  some  assistance  to  the  unavowed  expert,  or 
confessed  wn-expert  medical  witness.  The  works  on  Medical 
Jurisprudence,  by  Dr.  Alfred  Swaine  Taylor,  and  by  the  Drs. 
Beck,  are  my  principal  sources  of  information  for  what  is  to 
follow. 

Duration  and  Unusual  Prolongation  of  Pregnancy. 
— The  average  duration  of  pregnancy  is  ten  lunar  months 
(forty  weeks — ^280  days).  The  moral  character  of  a  woman, 
and  the  legitimacy  and  consequent  hereditary  rights  of  off- 
spring, may  depend  upon  the  acknowledged  degree  to  which 
it  is  possible  this  normal  duration  may  be  prolonged,  as  when 
a  woman  gives  birth  to  a  child  eleven  or  twelve  months  after 
the  death  (or  continued  absence  from  other  cause)  of  her  hus- 
band. It  is  undoubtedly  possible  for  pregnancy  to  be  pro- 
longed four,  five,  six,  seven,  or  even  eight  weeks  beyond  the 
normal  period,  and  the  child  be  born  alive.*  Cases  are  re- 
corded in  Taylor's  "  Medical  Jurisprudence,"  5th  Amer.  ed., 
pp.  473-481 ;  Playfair's  "Midwifery,"  2d  Amer.  ed.,  pp.  154, 
155;  Lusk's  "Midwifery,"  1st  ed.,  pp.  109,  110;  Leishman's 
"Midwifery,"  2d  Amer.  ed.,  pp.  178-181 ;  Meigs's  "Treatise 
on  Obstetrics,"  3d  ed.  pp.  228-234 ;  Beck's  "  Jurisprudence," 
11th  ed.,  vol.  i.  pp.  600-604,  etc. 

Those  who  assert  such  cases  to  be  fabulous  and  unreliable 
may  be  answered  with  the  statement  that  the  same  amount  of 
prolongation  has  been  observed  in  other  animals  (cows  and 
mares)  in  which  the  date  of  coitus  was  positively  known. 

The  possible  unlimited  retention  of  the  child  in  certain  cases 
of  extra-uterine  gestation  must  be  remembered  in  relation  with 
the  duration  of  pregnancy,  in  so  far  as  it  may  affect  the  charac- 

1  A  child  may  die  near  fnU  tenn  (after  symptoms  of  labor  have  begun  and  dis- 
appeared), and  remain  in  utero  months  and  years  afterward— «<H!alTed  "  missed 
labor  cases." 
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ter  of  the  woman.     The  child,  after  ftill  term  in  such  cases, 
always  dies. 

Children  bom  aft;er  overlong  pregnancies  may  be  over- 
large,  but  are  not  always  so. 

The  Age  op  Maternity. — Social  laws,  in  most  places, 
restrict  very  early  maternity,  but  in  oriental  countries,  where 
marriage  is  permitted  earlier,  girls  become  mothers  at  ten  or 
twelve  years  of  age.  Such  cases  occur,  rarely,  in  other  cli- 
mates. Three  cases :  one  at  eleven  years,  one  at  twelve,  and 
one  at  thirteen,  well  authenticated,  are  recorded  in  Barnes's 
"  System  of  Obstetric  Medicine  and  Surgery  "  (1st  Amer.  ed., 
p.  241),  in  Great  Britain.  In  one  case  the  girl  began  to 
menstruate  while  a  child  twelve  months  old,  and  also  had 
enlarged  breasts,  with  growth  of  hair  upon  the  pubes  and 
in  the  axillae.  She  was  delivered  of  a  child  weighing  seven 
pounds  before  she  was  ten  years  old.  (London  "  Lancet," 
1881.) 

As  to  the  latest  age  at  which  a  woman  may  bear  a  child,  a 
few  cases  have  been  recorded  at  the  age  of  fifty-one  and  fifty- 
two  years  (by  Dr.  Fordyce  Barker,  in  Philadelphia  **  Medical 
Times,  1874),  and  one  at  the  age  of  fifty-five  years  by  Dr. 
Davies,  of  Hertford,  England  (London  "  Medical  Gazette," 
vol.  xxxix.).  Dr.  Barker  declares  that  "  the  laws  of  physi- 
ology, the  experience  of  mankind,  and  the  decisions  of  courts 
of  law,  justify  a  medical  man  in  declaring  that  a  woman  over 
fifty-jive  years  of  age  is  past  the  period  of  childbearing." 

Though  it  is  rare  for  women  to  bear  children  after  the  ces- 
sation of  the  menses  at  the  "  change  of  life,"  it  is  possible  for 
them  to  do  so,  as  rare  cases  occasionally  demonstrate. 

Short  Pregnancies  with  Living  Children. — A  living 
child,  and  one  that  continues  to  live,  being  bom  nine,  eight, 
seven,  six,  or  five  lunar  months  after  marriage,  may  be  the 
cause  of  suspected  pre-marital  in  chastity  on  the  part  of  the 
mother,  and  possibly  of  alleged  ground  of  divorce  by  the  hus- 
band, together  with  other  legal  and  social  complications. 
The  child  is  undoubtedly  viable  at  the  end  of  the  seventh 
lunar  month.  Exceptionally,  children  born  at  the  sixth 
month  have  lived  and  been  reared.  Cases  are  even  recorded 
where  the  infant  survived  a  short  time  when  born  at  the  fifth, 
or  even  at  the  fourth  month.     (See  Playfair's  "Midwifery," 
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2d  Amer.  ed.,  p.  229 ;  Beck's  "Medical  Jurisprudence,"  11th 
ed.,  vol.  i.  pp.  599,  600,  also  p.  388 ;  Meadow's  "  Manual  of 
Midwifery,"  4th  Amer.  ed.,  pp.  93,  94 ;  Taylor's  "  Medical 
Jurisprudence,"  5th  Amer.  ed.,  pp.  468-471.)  The  possibility 
of  exceptional  cases  must  always  be  remembered  and  stated. 
It  should,  moreover,  be  borne  in  mind  that  an  error  of  a 
month  may  occur,  depending  upon  the  selected  method  of 
dating  the  beginning  of  the  pregnancy — i.  e,,  whether  from 
the  last  menstruation,  or  from  the  first  omitted  menstruation 
(see  pages  70,  71). 

Appearances  of  Foetus  at  Different  Periods  of 
Gestation. — A  medical  witness  may  be  asked  to  express  an 
opinion  as  to  the  probable  duration  of  a  given  pregnancy, 
from  the  appearance  of  the  child.  He  cannot  be  positive  or 
exact. 

During  first  Trwnth? — Fcdus  a  semi-transparent,  grayish, 
gelatinous  mass,  about  one-twelfth  of  an  inch  in  length,  with 
no  definite,  structure,  head,  or  extremities.  Pedicle  of  um- 
bilical vesicle  can  be  traced  into  unclosed  abdominal  cavity, 
Toward  end  of  first  month  appearances  more  nearly  resemble 
those  of — 

Second  month. — Foetus,  at  commencement  of  second  month, 
about  half  an  inch  in  length.  Body  weighs  about  60  grains, 
is  curved  on  itself;  convex  behind,  concave  in  front.  Head 
just  distinguishable.  No  extremities.  Eyes  represented  by 
two  dark  dots,  the  mouth  by  a  cleft.  Chorion  formed  and 
covered  on  all  parts  will  villi. 

Toward  end  of  second  month.  Body  one,  or  one  and  a  half 
inches  long.  Head  and  extremities  distinctly  visible.  Upper 
extremities  appear  first.  Umbilical  cord  distinct,  but  un- 
twisted (straight),  and  inserted  into  lower  part  of  abdomen. 
Chorion  distinct  from  amnion.  Formation  of  placenta  begin- 
ning. 

Third  month, — Body  grows  to  length  of  2,  2},  and  by  end 
of  month  to  3  or  even  3^  inches.  Fingers  and  toes  formed, 
but  are  webbed.  Head  large  compared  with  body.  Nose, 
ears,  anus,  and  mouth  formed — the  two  last-named  being 
closed.  Eyes  prominent ;  lids  joined  together.  Pupillary 
membrane  visible.     Umbilical  vesicle  and  allantois  have  dis- 

1  The  text  here  refers  to  calendar  months.    I  find  no  records  of  appearances  at 
different  lunar  months. 
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appeared.     Chorial  villi  atrophied.     Placenta  separate  and 
distinctly  formed.     Genitals  visible. 

Fourth  month. — Body  grows  from  3}  to  5  J  or  6  inches  in 
length  by  end  of  month.  Weight  from  3  to  5  or  6  ounces. 
Sex  distinguishable.  Mouth  and  anus  open.  Nails  begin  to 
appear.     Chorion  and  amnion  in  contact  with  each  other. 

Fifth  month, — Body  grows  fit)m  5  J  or  6  to  9  or  10  inches 
in  len^h^  end  of  month.*  Weight  increases  from  6  to  10 
ounces.  Head  one-third  the  length  of  whole  foetus.  Hair 
and  nails  visible. 

Sixth  month, — Length  11  or  12  inches.  Weight  one  pound. 
Hair  distinct ;  also  eyelashes.  Eyelids  still  agglutinated,  and 
pupils  still  closed  by  pupillary  membrane.  Clitoris  promi- 
nent.    Testicles  still  in  abdomen. 

Seventh  month. — Length  about  14  inches.     Weight  3  or  4 

>und8.     Eyelids  open.     Pupillary  membranes  disappearing. 

jbaceous  matter  on  skin.  Nails  distinctly  formed.  Testicles 
descending,  or  descended,  into  scrotum. 

Eighth  month, — Length  about  16  inches.  Weight  4  or  5 
pounds.  Pupillary  membranes  gone.  Nails  reach  to  ends  of 
fingers.  Testicles  in  scrotum.  Sebaceous  matter  on  skin  more 
plentiftil. 

Ninth  month, — Length  18  or  20  inches.  Average  weight  6 
to  8  pounds.  Males  usually  larger  than  females.  Nails 
horny,  and  reach  beyond  finger-ends ;  those  of  toes  not  so 
long.  Meconium  in  rectum.  Hair  more  or  less  abundant. 
Umbilicus  placed  midway  between  head  and  feet ;  but  to  this 
there  are  numerous  exceptions.' 

Cases  in  which  a  Woman  may  be  Unjustly  Suspected 
OP  Conjugal  Inpidelity. — Delivery  of  a  mature  or  prema- 
ture child  having  taken  place,  the  woman  (without  having 
meanwhile  seen  her  husband,  and  without  having  again  sub- 
mitted to  coitus)  may,  in  the  course  of  one,  two,  or  three 
months,  be  delivered  of  another  child,  which  may  be  either 
mature  or  pre^mature.  Such  cases  are  susceptible  of  explana- 
tion in  three  ways : 

First,  In  twin  pregnancies  one  child  may  be  expelled  and 

^  For  this,  and  the  succeeding  calendar  months,  allowing  two  inches  for  each 
month,  will  give  a  rough  approximate  Avemge  of  the  child's  length  ;  6th,  12 ; 
7th,  14,  etc. 

■  It  will  be  observed  that  only  the  external  appearances  of  the  foetus  have  been 
mentioned. 
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the  other  follow  only  after  several  weeks  or  months.  (For 
cases,  see  Taylor's  "  Medical  Jurisprudence,"  pp.  486-489 ; 
Ramsbotham's  "Obstetrics,"  p.  468 ;  Leishman's  "  Midwifery," 
p.  193;  ChurchiU's  "  Midwifery,"  American  edition,  1866,  pp. 
177,  178,  etc.) 

Second,  The  woman  mav  have  a  double  (bi-lobed)  uterus, 
in  each  side  of  which  is  a  foetus,  the  two  uterine  cavities  expel- 
ling their  contents  at  different  times.  (For  cases,  see  Play- 
fair's  "  Midwifery,"  pp.  58  and  161 ;  Leishman's  "  Midwifery," 
pp.  188,  189;  Taylor's  "Jurisprudence,"  p.  488;  Churchill's 
"  Midwifery,"  p.  178.) 

Third,  A  pregnant  woman  submitting  to  coitus  during  the 
early  months  of  gestation  may  have  a  second  ovule  impreg- 
nated (super-foetation),  perhaps,  just  prior  to  the  subsequent 
death  or  departure  of  her  husband.  The  two  foetuses  may  be 
bom  at  different  times.  (For  cases,  see  Taylor's  "  Jurispru- 
dence," p.  487  ;  Leishman's  "Midwifery,"  pp.  186-188 ;  Play- 
fair's  "Midwifery,"  pp.  161,  162;  Churchill's  "Midwifery," 
pp.  177,  178.)  The  occurrence  of  super-foetation  has  been 
questioned,  but  its  possibility,  and  its  actual  occurrence  as  a 
matter  of  fact,  are  now  generally  admitted. 

When  the  two  children  are  of  different  race  or  color — one 
white,  the  other  black — ("  super-fecundation  ")  the  fidelity  of 
the  female  may  be  justly  questioned. 

Finally,  a  woman  may  expel  a  child  from  the  uterus  in  the 
usual  way,  and  still  remain  pregnant,  even  for  years  afterward, 
owing  to  the  retained  foetus  of  a  coexisting  extra-uterine 
pregnancy. 

True  and  False  Moles. — ^The  diagnosis  of  bodies  ex- 
pelled from  the  genital  canal,  not  due  to  impregnation,  from 
those  necessarily  the  result  of  coitus  has  been  already  suffi- 
ciently considered.  (See  "  Hydatidiform  Pregnancies,"  p.  179, 
and  "Moles,"  p.  162.) 

Diagnosis  of  Pregnancy. — (See  pp.  103-128.) 

Signs  of  Recent  Abortion  in  the  Living. — When  the 
foetus  and  its  membranes,  in  a  case  of  suspected  abortion,  are 
concealed,  a  medical  witness  may  be  required  to  give  evidence 
as  to  existing  signs  of  recent  abortion  in  the  female.  Abortion 
during  the  first  three  months  of  pregnancy  may,  even  so  soon 
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as  twenty-four  hours  after  delivery,  leave  no  proofs  whatever 
of  its  occurrence,  in  the  living  woman,  that  can  be  recognized 
by  examination. 

The  ordinary  signs — at  best  ambiguous — viz.,  dilatation  of 
the  08  uteri,  with  some  lochial  (bloody)  discharge  therefrom, 
enlargement  of  the  uterus,  swelling  and  relaxation  of  the 
vulva  and  vaginal  orifice,  enlargement  of  the  breasts,  secretion 
of  milk,  presence  of  darkened  areola  around  the  nipple,  etc. — 
may  either  be  wanting,  or,  on  the  other  hand,  result  from 
other  causes. 

Signs  of  Recent  Abortion  in  the  Dead. — Even  the 
post-mortem  signs  of  abortion  during  the  first  three  months  of 
pregnancy  may  so  completely  disappear  in  the  course  of  a 
few  days  after  delivery,  as  to  leave  no  positive  evidence. 
Satisfactory  proofs  may,  however,  be  obtained,  if  examina- 
tion be  made  within  forty-eight  hours  after  expulsion  of  the 
ovum.  Then  we  find  usually  some  enlargement  of  the  uterus, 
both  of  its  cavity  and  walls,  the  latter  being  thicker  and  with 
larger  bloodvessels  than  in  a  normal  and  unimpregnated  state. 
Cavity  of  womb  may  (?)  contain  renmants  of  blood-clots, 
membranes,  or  placenta.  The  internal  aspect  of  the  uterus 
may  exhibit,  after  and  during  latter  part  of  third  month,  the 
placental  site — a  darkened  and  rough  surface.  Fallopian 
tubes  and  ovaries  of  deep  color  from  physiological  congestion 
of  pregnancy.  True  corpus  luteum  in  ovary.  Caution  :  Even 
these  evidences  of  early  abortion — howeven  soon  after  delivery 
— can  scarcely  be  more  than  presumptive.  Menstruation  and 
uterine  diseases  require  to  be  excluded  (often  very  difficult) 
before  certainty  can  be  attained.  The  value  of  the  corpus 
luteum  is  considered  more  at  length  below. 

Signs  op  Recent  Delivery  during  Later  Months 
AND  AT  Full  Term  in  the  Living  and  in  the  Dead. — 
Symptoms  in  the  living  are :  Women  more  or  less  weak  and 
incapable  of  exertion.  (Exceptions  possible,  especially  with 
women  in  lower  walks  of  life,  and  among  negresses,  Indians, 
and  savages.  For  cases,  see  Beck,  vol.  i.  pp.  376,  377.) 
Slight  pallor  of  face ;  eyes  a  little  sunken  and  surrounded  by 
darkened  rings,  and  a  whiteness  of  skin  resembling  convales- 
ence  from  disease.  The  above  symptoms  often  absent  aft;er 
three  or  four  days.     Abdomen  soft  :  its  skin  relaxed,  lying  in 
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folds,  and  traversed  by  whitish  shining  lines  (linece  albicantea), 
especially  extending  nrom  the  groin  and  pubes  to  navel.  (Ex- 
ceptions :  these  may  be  the  result  of  dropsy,  tumors,  or  a  former 
pregnancy.)  Breasts,  after  the  first  day  or  two,  ftill,  tumid,  and 
secreting  milk.  (Exceptions :  some  women  secrete  no  milk 
after  delivery.)  Milk  may  be,  or  may  be  alleged  to  be,  result 
of  a  previous  pregnancy  (before  the  one  in  question).  Detec- 
tion of  colostrum  corpuscles  in  milk  shows  delivery  to  be 
recent.  Nipples  present  characteristic  areola,  especially 
"  secondary  areola,"  outside  the  disk.  External  genitals  re- 
laxed and  tumefied  from  passage  of  child.  Uterine  globe  felt 
in  hypogastric  region  through  walls  of  abdomen.  Os  uteri 
swollen  and  dilated  sufficiently  to  admit  two  or  more  fingers. 
Lochial  discharge :  its  color  varying  with  interval  since 
delivery ;  may  be  distinguished  from  menses  and  from  leucor- 
rhoea  by  its  characteristic  odor,  sometimes  described  as  re- 
sembling that  of  "  fish  oil."  Absence,  by  laceration,  of  four- 
chette ;  but  this  is  persistent  after  one  labor.  Os  uteri  fissured 
by  radiating  shallow  lacerations  or  resulting  cicatrices ;  the 
latter  being,  of  course,  permanent.  All  these  signs  may  be 
wanting,  or  become  so  indistinct  in  a  week  or  ten  days  after 
delivery  as  to  be  unreliable.  In  other  cases  they  are  availa- 
ble for  two  or  even  three  weeks.  Examine  as  early  as  possi- 
ble in  all  cases. 

Signs  in  the  Dead. — These  may  be  available  two  or  three 
weeks  after  delivery.     Not  reliable  later. 

They  are :  Enlargement,  thickening,  and  soft;er  consistency 
of  the  uterus.  During  first  day  or  two,  womb  will  be  found 
seven  or  eight  inches  lone  and  four  broad  :*  its  walls  one  or 
one  and  a  half  inches  thick  ;  section  presenting  orifices  of  en- 
larged bloodvessels.  After  one  week,  following  a  ftill-term 
labor,  womb  between  five  and  six  inches  long  (about  the  "  size 
of  two  fists")  ;  after  two  weeks,  five  inches ;  at  a  mxmth  the 
organ  may  have  contracted  to  its  unimpregnated  size.  Uterine 
cavity,  during  first  day  or  two,  and  perhaps  later,  contains 
bloody  fluid,  or  coagula  of  blood,  and  pulpy  remains  of  de- 
cidua.  Placental  site  presents  valvular,  semi-lunar  shaped 
vascular  openings,  and  looks  dark,  somewhat  resembling  gan- 

1  When,  howeyer,  death  has  occurred  from  hemorrhage,  and  there  is  no  eon- 
traction  of  the  uterus,  the  organ  will  be  found  as  a  large  flattened  pouch,  measur- 
ing ten  or  twelve  inches  in  length. 
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grene  in  appearance.  Fallopian  tubes,  round  ligaments,  and 
ovaries,  purple  from  congestion.  Spot  where  ovum  escaped 
from  the  ovary  especially  vascular.  Orbicular  muscular 
fibres  around  internal  opening  of  Fallopian  tubes  distinctly 
visible  for*  one  or  two  weeks.  All  the  above  signs  become  less 
marked  as  interval  since  labor  increases.  Ovary  presents  true 
corpus  hiteum :  value  of  evidence  furnished  by  it  variously 
estimated  by  authorities.  Chief  characteristics  of  "^rwe" 
corpus  luteum — the  corpus  luteum  of  pregnancy — are:  its 
large  size^  long  duration^  its  being  (usually)  single,  and  its 
having  a  distinct  cavity  (either  empty  or  filled  with  coagulated 
blood),  which  is  either  substituted  or  followed  by  a  stellate 
radiating,  puckered  cicatrix.  Cavity  as  large  as  a  pea,  may 
remain  three  or  four  months  after  conception.  Ovary  is  en- 
larged and  prominent  at  the  site  of  true  corpus  luteum.  True 
corpus  luteum  varies  greatly  in  size  and  duration  in  different 
women.  During  the  first  three  months  its  average  size  is  nearly 
one  inch  long  by  half  an  inch  broad,  and  during  remaining 
months  of  entire  pregnancy  it  measures  about  half  an  inch 
long,  and  a  little  less  in  width.  Getting  smaller  toward  the 
end  of  pregnancy,  it  still  remains  one-third  of  an  inch  in 
diameter  for  some  days  after  parturition,  and  presents  a  sort 
of  hardened  tubercle  even  a  month  or  more  later.  False 
corpus  luteum  (that  following  menstruation)  grows  only  three 
weeks,  when  it  measures  about  half  an  inch  by  three-quarters 
and  then  retracts,  becoming  an  insignificant  cicatrix  by  the 
seventh  or  eighth  week.  It  is  not  prominent,  has  no  cavity,  no 
radiating  cicatrix,  and  is  associated  with  others,  like  itself,  per- 
haps in  both  ovaries. 

Evidence  of  pregnancy  derived  from  corpus  luteum  is  cor- 
roborative of  other  signs  only  :  taken  by  itself  it  cannot  furnish 
positive  proof  either  way,  owing  to  liability  to  exceptional 
variations  in  its  development.  It  certainly  cannot  prove  child- 
birth, for,  after  impregnation,  foetus  may  have  been  absorbed 
and  ovum  may  have  degenerated  into  hydatidiform  mole. 

Unconscious  Delivery. — It  is  easy  to  imagine  criminal 
cases — ex,  gr.,  infanticide — in  which  a  plea  of  unconscious 
delivery  might  be  set  up.  Medical  testimony  would,  in  such 
instances,  be  required  as  to  the  possibility  of  its  occurrence 
in  general,  and  also  as  to  the  likeliheod  of  its  having  taken 
place  in  any  given  case.     Women  have  undoubtedly  been 
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delivered  unconsciously  during  sleep  and  syncope ;  during  the 
coma  of  apoplexy,  puerperal  eclampsia,  asphyxia,  typhus,  and 
other  malignant  fevers ;  also  while  under  the  influence  of 
narcotic  poisons  and  anaesthetics,  as  well  as  after  death.  Others 
have  been  delivered  while  at  stool,  mistaking  their  sensations 
for  those  of  defecation  (?). 

Delivery  during  ordinary  sleep  very  improbable  in  primi- 
parse,  or  in  women  with  small  pelves ;  less  so  in  those  with 
over-large  pelves.  Examine  circumstantial  evidence  and  in- 
sist on  full  statement  of  facts  from  woman  herself,  before  ad- 
mitting unconscious  delivery  in  any  particular  case.  Its  possi- 
bility, however,  is  undoubted.  (For  cases,  see  Taylor's  "  Med. 
Jurisprudence,"  pp.  417,  418,  419  ;  Beck's  "  Med.  Jurispru- 
dence," pp.  371,  372,  373.) 

Feigned  Delivery. — Delivery  has  been  feigned  for  the 
purpose  of  extorting  charity,  compelling  marriage,  producing 
an  heir,  or  disinheriting  others,  etc.  When  the  woman  has 
(admittedly)  never  been  pregnant  before^  her  fraudulent  pre- 
tensions may  be  detected  (usually,  and  especially  if  a  recent 
delivery  be  claimed),  by  finding  breasts  unenlarged  and  pre- 
senting no  appearance  of  milk-secretion,  or  characteristic 
areola ;  no  lineae  albicantes  upon  the  abdomen ;  no  enlarge- 
ment or  irregularity  of  the  os  uteri ;  no  discharge  from  vagina ; 
a  firm,  solid,  well-contracted,  small,  and  easily  movable  womb. 
Compare  alleged  date  of  delivery  with  appearance  of  child 
alleged  to  have  been  delivered,  noting  skin,  vernix  caseosa, 
umbilical  cord,  size,  hair,  etc.,  of  the  latter.  (For  cases,  see 
Beck's  "  Med.  Jurisprudence,"  pp.  342-355 ). 

When  a  pretended  delivery  has  been  preceded  by  others  (one 
or  more),  detection  is  more  difficult.  Signs  of  recent  delivery 
may  or  may  not  be  present.  Examine  for  them.  Inquire 
into  any  mystery  or  concealment  respecting  situation  of  female 
before  alleged  delivery,  during  alleged  pregnancy ;  also  as  to 
her  age  and  fertility,  or  previous  prolonged  sterility ;  also  as 
to  age,  decrepitude,  or  impotency  of  alleged  father. 

Criminal  Abortion — Fceticide. — A  medical  witness  may 
be  required  to  state  the  natural  causes  of  abortion  in  general, 
and  also  his  opinion,  in  particular,  as  to  whether  alleged  (or 
proved)  existing  natural  causes  did,  could,  or  were  likely  to 
produce  it,  in  a  given  case.     Such  evidence  may  be  necessary 
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to  eliminate  natural  from  criminal  causes,  as,  for  example, 
when  a  female  having  aborted  spontaneously,  attempts  to  fix 
the  crime  on  an  innocent  person,  and  in  other  cases.  The 
natural  causes — certain  fevers,  acute  inflammation,  syphilis, 
violent  mental  emotion,  etc. — have  already  been  mentioned. 
(See  "  Abortion,"  causes  of,  pp.  161, 1 62.)  An  opinion  as  to  the 
efficacy  of  one  or  more  of  them,  in  a  given  case  must  depend 
(1)  upon  their  intensity,  location  (of  inflammation \  virulence, 
and  malignity  (of  fever),  etc.,  and  (2)  upon  the  nervous  irri- 
tability or  susceptibility — in  fact,  predisposition  to  abort — on 
the  part  of  the  patient,  especially  as  to  history  of  previous 
abortions,  and  the  "  abortion  habit." 

Medical  evidence  may  be  required  also  as  to  accidental 
causes  in  general,  and  their  probable  efficacy  in  given  cases. 
Such  cases  are:  Blows,  falls,  jarring  the  body  by  railroad 
and  street-car  accidents,  joggling  over  rough  pavements  in 
vehicles,  horseback  exercise,  etc.  After  blows  upon  the  ab- 
domen, the  uterus,  as  well  as  the  child,  may  or  may  not 
present  evidences  of  contusion,  laceration,  incision,  etc.  Ex- 
amine for  them.  Bones  of  child  have  even  been  broken  and 
reunited  in  utero.  As  to  the  efficacy  of  accidental  causes,  the 
influence  of  predisposition  to  abort  is  paramount.  Women 
have  been  subjected  to  repeated  and  prolonged  mechanical 
violence  without  aborting  when  no  predisposition  existed. 
Books  teem  with  cases.  (For  remarkable  ones,  see  Beck's 
"Jurisprudence,"  pp.  490,  491.)  On  the  other  hand,  women 
with  predisposition  abort  after  very  slight  causes.  Predispo- 
sition indicated  by  great  emotional  excitability,  nervous  habit, 
sensitiveness,  and  anaemia,  or  by  plethora,  with  (previous 
habitual)  proftise  menstruation,  or  by  previous  existence  of 
other  constitutional  diseases  acting  as  spontaneous  causes  of 
abortion,  and  by  existence  of  the  "  abortion  habit." 

Medical  Testimony  as  to  Medicinal  Abortives  and 
Instrumental  Methods. — Medical  witnesses  should  neglect 
no  opportunity  of  stating  (what  are  actual  facts,  viz.)  that  all 
these  methods  are  (1)  uncertain  in  their  operation  upon  the 
child ;  (2)  always  dangerous  and  often  fatal  to  the  mother ; 
and  (3)  sometimes  fatal  to  mother  without  affecting  infant. 
Children  have  survived  and  lived  after  the  mother's  death 
where  premature  delivery  had  been  induced  by  criminal 
means. 

22 
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Emetics  have  been  given  in  large  doses,  and  induced  vio- 
lent vomiting  without  producing  abortion.  The  spasmodic 
contraction  of  the  abdominal  walls  and  diaphragm  accom- 
panying emesis  are  more  dangerous  in  proportion  to  greater 
size  and  development  of  the  uterus;  hence  during  later 
months.  Fifteen  grains  of  tartar  emetic  have  been  taken 
without  interrupting  pregnancy  (Beck,  vol.  i.  p.  475). 

Cathartics. — Purging  carried  too  far,  continued  too  long, 
and  when  accompanied  with  tenesmus,  as  after  administration 
of  decided  drastics,  may  produce  abortion,  especially  during 
later  months.  Cathartics  may  be  given  during  early  months, 
especially  when  no  predisposition  exists,  without  decided  effect. 
Pregnant  women  attacked  with  disease  may  be  purged  freely 
without  abortion.     (Cases :  Beck,  vol.  i.  p.  475,  476.) 

Diuretics. — A  drachm  of  powdered  cantharides  (in  one 
case)  and  100  drops  of  oil  of  juniper  every  morning  for  twenty 
days  (in  another),  have  been  taken  to  produce  abortion  (Beck, 
vol.  ii.  pp.  477, 478),  but  in  both  instances  living  children  were 
bom  at  ftiU  term.  Cantharides,  however,  has  induced  mis- 
carriages in  some  cases  (Beck,  vol.  i.  p.  478).  These  and  such 
other  diuretics,  as  broom,  nitre,  fern,  etc.,  exert  no  specific 
action  on  the  uterus,  and  they,  together  with  mineral  and  irri- 
tant poisons,  such  as  arsenic,  corrosive  sublimate,  sulphate  of 
copper,  etc.,  can  only  be  considered  abortives  when  they  occa- 
sion shock  or  produce  sufficient  irritation  or  inflammation  to 
affect  the  general  system,  often  at  the  expense  of  the  woman's 
life. 

JuNiPERUS  Sabina  is  a  popular  abortive,  of  undoubted 
efficacy  in  some  cases,  from  the  consequent  irritation  or  inflam- 
mation it  induces.  It  probably  has  no  direct  action  upon  the 
uterus.  It  has  produced  death,  and  has  been  taken  for  crim- 
inal purposes  in  sufficient  doses  to  produce  severe  gastritis 
without  abortion  following.  Physicians  administering  it  to 
women  suspected  of  pregnancy,  or  without  being  previously 
satisfied  that  pregnancy  does  not  exist,  would  be  mirly  open 
to  suspicion  of  criminality. 

Secale  Cornutum. — On  trials  for  criminal  abortion  a 
medical  witness  must  be  prepared  for  a  close  examination  on 
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the  specific  emmenagogue  properties  of  this  drug  (Taylor)- 
Despite  differences  of  opinion  on  this  subject,  the  latest  con- 
clusion, and  which  seems  inevitable,  is  that  this  medicine  has 
a  specific  action  as  a  direct  uterine  excitant,  even  when  the 
uterus  is  not  already  in  active  contraction.  Formerly  it  was 
supposed  to  act  only  when  uterine  contractions  had  already 
begun.  Large  doses  have,  however,  been  taken  to  produce 
abortion  without  effect  (see  Beck,  vol.  i.  p.  483).  Its  emmena- 
gogue properties  increase  as  pregnancy  advances,  and  are 
probably  more  marked  at  periods  corresponding  with  the 
former  catamenia.  (For  numerous  references  and  cases,  etc., 
see  Taylor's  "Jurisprudence,"  pp.  433,  434,  435,  and  Beck, 
vol.  i.  pp.  482,  483.) 

Tanacetum  Vulgare  has  acquired  popularity  as  an  abor- 
tive. It  possesses  no  specific  action  upon  the  uterus.  The  oil 
in  doses  of  one  drachm,  four  drachms,  and  eleven  drachms, 
was  taken  respectively  in  three  cases,  each  of  the  women 
dying  in  a  few  hours,  without  abortion  coming  on  (Taylor, 
pp.  436,  437). 

Hedeoma  Pulegioides  and  Polygala  Seneka  are  re- 
puted abortives,  but  of  doubtful  efficacy.  The  former  is  a 
decided  emmenagogue.  One  case  of  abortion  from  its  odor  (J) 
is  reported  (Beck,  vol.  i.  p.  481),  but  I  find  none  due  to 
seneka. 

Mercury. — ^Crude  quicksilver  (even  in  quantities  of  a 
pound  at  once)  and  medicinal  preparations  oi  mercury,  con- 
tinued even  until  salivation,  have  been  given  without  pro- 
ducing abortion.  Ptyalism  from  mercury  may,  however, 
produce  it  in  those  predisposed. 

Bloodletting. — Bleeding,  leeching,  and  cupping  were  for- 
merly considered  abortives,  but  there  is  abundant  evidence  to 
the  contrary. 

Instrumental  Methods. — The  reader  is  already  familiar 
with  the  methods  of  inducing  labor  for  beneficent  purposes, 
elsewhere  considered.  Devices  somewhat  akin  to  them  are 
resorted  to  for  criminal  purposes.  In  such  cases  examine 
carefiilly  (1)  the  kind  and  extent  of  injury  (if  any)  inflicted 
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upon  the  uterus  (especially  the  os  and  cervix)  and  the  child  ; 
(2)  note  by  what  sort  of  instrument  such  injury  could  have 
been  inflicted ;  (3)  whether  it  could  have  been  done  by  the 
woman  herself,  or  implied  the  interference  or  assistance  of 
some  other  person ;  and  (4)  whether  it  indicated  anatomical 
knowledge,  or  a  want  of  it,  on  the  part  of  the  operator.  In- 
struments may  be  introduced  into  uterine  cavity  repeatedly 
during  the  first  three  months  of  pregnancy  without  disturbing 
amniotic  sac  or  discharging  liquor  amnii,  and  gestation  still 
continue.  After  rupture  of  amnion  uterus  begins  to  act  in 
ten,  twenty,  forty,  or  sixty  hours — sometimes  not  for  a  week. 
When  contents  of  uterus  are  submitted  for  inspection,  be  cer- 
tain whether  or  not  they  contain  a  foetus,  mole,  or  hydatidi- 
form  mass.  Diagnose  ovum  in  early  cases  by  seeing  villi  of 
chorion  under  microscope,  if  no  foetus  be  present.  If  there  be 
a  foetus,  ascertain  its  probable  age  (see  pp.  498-599).  As  to 
period  at  which  a  child  in  utero  becomes  alive  or  "quick- 
ens," be  ready  to  state  that  it  is  a  living  being  from  the  tims  of 
conception — as  much  so  at  any  time  during  the  first  month  as 
during  the  last.  The  idea  of  life  being  imparted  to  it  in  any 
given  period  during  pregnancy  is  an  error  long  ago  discarded. 

Child-murder  after  Birth — Infanticide. — When  a 
mother  is  suspected  of  killing  her  own  child,  medical  testimony 
is  necessary  as  to  (1)  whether  she  had  been  delivered  of  a 
child ;  (2)  whether  signs  of  delivery  agree,  as  to  time,  etc., 
with  appearances  of  child  as  to  maturity,  and  length  of  sur- 
vival after  birth.  (For  signs  of  delivery,  see  pages  501,  502 ; 
and  for  signs  of  maturity,  page  499.) 

Inspection  of  Child's  Body. — Original  notes  ''made  on 
the  spot)  to  be  kept  as  to  the  following  points : 

1.  Exact  length  and  weight  of  body. 

2.  Peculiar  marks  or  deformities  about  it. 

3.  Marks  of  violence  and  probable  mode  of  their  produc- 
tion. 

4.  Umbilical  cord :  whether  cut,  tied,  or  torn ;  its  length, 
and  appearance  of  its  divided  bloodvessels. 

5.  Vernix  caseosa  on  groins,  axillae,  etc.,  as  indications  of 
washing  and  other  attentions. 

6.  Odor,  color  of,  and  separation  of  cuticle  from  skin,  as 
evidence  of  putrefaction. 
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Duration  of  Survival  after  Birth. — Signs  uncertain, 
but  great  precision  not  demanded  of  medical  witness.  Length 
of  survival  for  shorter  time  than  twenty-four  hours  not  to  be 
determined  by  any  sign.  Drying,  etc.,  of  navel-string  may 
occur  in  the  dead.     Usual  appearances  are  during — 

Second  24  hours:  Skin  less  red  than  during  first  day. 
Meconium  discharged,  but  large  intestine  still  contains  green- 
colored  mucus.  Amount  of  lung-inflation  unreliable,  though 
perfect  inflation  indicates  many  hours  of  life.  Cord  somewhat 
shrivelled,  but  still  soft  and  bluish-colored  from  ligature  to 
skin. 

Third  24  hours:  Skin  tinged  yellowish,  cuticle  somewhat 
cracked,  preparatory  to  desquamation.  Cord  brown  and 
drying. 

Fourth  24  hours :  Skin  more  yellow ;  desquamation  of  cuticle 
from  chest  and  abdomen.  Cord  brownish-red,  semi-trans- 
parent, flat  and  twisted.  Skin  in  contact  with  it,  red.  Colon 
free  from  green  mucus. 

Fifth  and  Sixth  24  hours :  Cuticle  desquamating  in  various 
parts  in  small  scales  or  fine  powder.  Cord  separates  fifth  day, 
but  may  not  do  so  till  eighth  or  tenth.  Ductus  arteriosus 
contracted ;  foramen  ovale  partly  closed. 

Sixth  to  Twelfth  day :  Cuticle  separating  from  limbs.  If  cord 
was  small,  umoilicus  cicatrized  by  tenth  day;  may  not  be 
healed  completely  till  three  or  four  weeks — much  depends  on 
the  mode  in  which  it  has  been  dressed.  Body  heavier.  Ductus 
arteriosus  entirely  closed ;  exceptions  quite  possible. 

Was  the  Child  Born  Alive? — This  question  involves 
several  upon  which  medical  testimony  may  be  required,  viz. : 
(1)  Did  child  live  (as  indicated  by  pulse,  etc.),  out  udthovi 
breathing  f  Children  may  so  live  for  a  short  period  (during 
which  violence  may  be  used),  but  there  are  no  satisfactory 
post-mortem  medical  data  to  enable  a  witness  to  express  a 
positive  opinion  on  this  point.  Absence  of  respiration  does 
not  prove  child  to  have  been  born  dead,  for  it  may  have  been 
drowned  (in  a  bath)  or  suffocated  intentionally  at  the  moment 
of  birth.  Marks  of  violence  may  afford  t^ncertain  proof. 
Marks  of  putrefaction  in  utero  prove  death  before  birth ;  they 
are,  chiefly,  flaccidity  of  body,  so  that  it  easily  flattens  by  its 
own  weight ;  skin  reddish-brown — not  green ;  that  covering 
hands  and  feet  is  white  with  cuticle  sometimes  raised  in  blisters 
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containing  reddish  serum.  Bones  movable  and  readily  sepa- 
rated from  soft  parts.  These  appearances  occur  after  child 
has  remained  dead  in  view  eight  or  ten  days ;  scarcely  avail- 
able sooner.  (N.  B.  The  skin  may  become  greenish  when 
body  is  long  exposed  to  air.)  (2)  Did  child  breathe  as  well 
as  live  f  (3)  If  so,  did  it  breathe  perfectly,  or  imperfectly  f 
Evidences  of  child  having  breathed  are — 

1st,  The  Static  Test, — ^Tne  absolute  or  actual  weight  of  the 
lungs  is  increased  after  respiration,  owing  to  greater  quantity 
of  blood  they  contain.  Hence  1000  grains  have  been  proposed 
for  average  weight  of  lungs  after  respiration,  and  600  grains 
before  respiration.  Actual  weight  of  child  and  of  its  organs 
varies  so  much  in  different  individuals  as  to  render  this  test 
totally  unreliable.  A  second  method  of  its  application  ( Plouc- 
quet's  test)  is  to  take  the  relative  weight  of  the  lungs  as  com- 
'  pared  with  that  of  the  body,  before  and  aft;er  respiration. 
Different  observers  have  obtained  the  following  average 
results : 


Before  Respiration. 

After  Respiration. 

A 

Lungs.     Body. 

1 

Lungs.     Body. 

Ploucquet   . 
Schmitt 

:    70 
;    52 

:    35 

;     42 

Chaussier    . 

:    49 

;    39 

Devergie     . 
Beck  . 

;     60 
47 

:  45 
;     40 

Hence  this  test  is  certainly  not  infallible,  but  may  furnish 
corroborative  proof. 

2d,  The  Hydrostatic  Test  (specific  gravity  of  lungs). — ^Its 
general  principle  is,  that  before  respiration  the  lungs  sink 
rapidly  when  placed  in  water;  after  respiration,  they  fioai 
high  in  that  fluid.  They  may,  however,  float  from  other 
causes,  viz.,  from  gases  developed  in  them  during  putrefaction, 
from  artificial  inflation,  and  from  emphysema.  In  these  cases 
the  contained  air  (or  gas)  can  be  forced  out  of  the  lungs  by 
compression  (to  be  applied  as  described  below),  so  that  they 
afterward  sink ;  this  cannot  be  done  after  perfect  respiration. 
Artificial  inflation  does  not  increase  weight  of  lungs.  After 
imperfect  respiration  (as  in  feeble  children,  or  those  who  take 
only  a  few  gasps)  the  air  can  be  expelled  by  compression,  so 
that  this  is  not  to  be  distinguished  from  artificial  inflation. 
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Exceptionally,  the  lungs  may  sink  after  respiration,  from 
congestion,  inflammation,  and  other  diseases  having  increased 
their  weight.  Incising  the  lung  and  squeezing  out  its  extra 
blood,  or  cutting  it  up  and  compressing  each  piece,  will  gen- 
erally cause  the  organ,  or  some  pieces  of  it,  to  float,  if  the 
child  have  breathed. 

Application  of  Hydrostatic  Ted. — Having  opened  chest, 
note  position  of  lungs  (before  respiration  they  occupy  a  small 
space  at  upper  and  posterior  parts  of  thorax) ;  their  volume 
(of  course  increased  after  breathing) ;  their  shape  (before 
respiration,  borders  sharp  or  pointed;  after  it,  rounded); 
their  color  (before  breathmg,  brownish-red ;  aft^r  it,  pale  red 
or  pink);  their  appearance  as  regards  disease  and  putrefac- 
tion; and  whether  they  crepitate  on  pressure  (as  they  will 
after  respiration). 

Take  out  lungs,  with  heart  attached,  and  place  them  in 
pure  water  having  temperature  of  surrounding  air.  Note 
whether  they  float  (high  or  low),  or  sink  (slowly  or  rapidly). 
Separate  them  from  the  heart ;  weigh  them  accurately,  and 
then  place  them  in  water  again,  and  note  sinking  or  floating 
as  before.  Subject  each  lung  to  pressure  with  the  hand,  and 
note  sinking  or  floating  again.  Cut  each  lung  in  pieces  and 
test  floating  again.  Take  out  each  piece,  wrap  it  m  a  cloth, 
and  compress  with  fingers  as  hard  as  possible,  and  test  float- 
ing, etc.,  as  before.  The  crucial  test  of  perfect  respiration  is 
each  piece  floating  after  the  most  vigorous  compression. 

Value  of  Respiration  as  Evidence  of  lAve  Birth. — Respiration 
does  not  prove  child  to  have  been  born  alive,  for  it  may  have 
breathed  (imperfectly  at  leasts,  and  even  have  been  heard  to 
cry  in  the  vagina  or  uterus  *  before  birth  was  complete,  as  in 
face  cases,  and  retained  head  in  breech  presentations,  etc. 
Exceptionally  a  child  may  live  and  even  breathe  (by  bron- 
chial respiration  only)  for  hours  and  even  days  with  partial, 
and  twenty-four  hours  with  actually  complete,  absence  of  air 
from  the  lungs.  (Cases :  see  Taylor,  pp.  335,  336,  337 ;  Beck, 
vol.  i.  p.  517.)  The  lungs  retain  their  foetal  condition  of 
atelectasis.     That  they  are  not  hepatized  is  proved  by  their 

1  It  is  said  a  child  has  been  heard  to  cry  in  utero  weeks  before  delivery 
(Taylor,  pp.  350.  351 ;  Beck,  vol.  i,  pp.  537.  538).  Oa  this  point  one  feels  disposed 
to  adopt  the  remark  of  La  Fontaine  and  Velpeau  :  "  Since  learned  and  credible 
men  have  heard  it,  I  will  believe  it ;  but  I  should  not  believe  it  if  I  heard  it 
myself" 
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susceptibility  to  artificial  inflation.  Physiological  explana- 
tion of  life  under  such  circumstances  still  wanting.  Probably, 
complete  absence  of  air  is  only  apparent  instead  of  real,  owing 
to  our  means  of  demonstration  being  imperfect.  Here  the 
hydrostatic  test  is  inapplicable,  but  the  fact  does  not  lessen  its 
value  in  proving  signs  of  respiration  that  do  exist  in  other 
cases. 

Evidence  of  Life  from  Circulatory  Organs. — The 
contracted  or  open  condition  of  the  foramen  ovale,  ductus 
arteriosus,  and  ductus  venosus,  fiirnishes  no  reliable  evidence 
of  live  birth. 

Evidence  from  Stomach. — The  presence  of  farinaceous 
or  other  food  in  the  stomach  proves  the  child  to  have  lived 
after  delivery  was  complete,  at  least  in  the  absence  of  any 
proof  that  food  was  placed  in  the  stomach  after  death. 

Natural  Causes  of  Death  in  Newborn  Children,  and 
which,  of  course,  have  a  direct  bearing  upon  infanticide,  are : 
Prematurity  of  birth ;  congenital  disease,  or  malformation ; 
protracted  or  difficult  delivery;  compression  of  umbilical 
cord ;  hemorrhage  from  the  cord  or  umbilicus.  (See  pages 
215,  255,  443.) 

Violent  Causes  of  Death  in  Newborn  Children  may 
be  either  accidental  or  criminal.  Death,  however,  may  occur 
without  any  marks  of  violence,  as  from  cold,  starvation,  suffo- 
cation, and  drowning.  In  so  far  as  these  latter  are  concerned, 
an  obstetrician  may  be  required  to  testify  as  to  the  newly  de- 
livered female  having  sufficient  strength,  knowledge,  sanity, 
and  presence  of  mind  to  take  proper  care  of  her  child,  and 
prevent  those  occurrences.  In  a  primipara,  when  delivered 
alone,  the  lack  of  these  conditions  may  exonerate  her  from 
intentional  guilt,  as  when  the  infant  has  been  proved  to  have 
died  by  resting  on  its  face  in  a  pool  of  blood,  or  some  other 
discharge ;  or  when  it  has  been  delivered  into  a  vessel  con- 
taining water,  on  which  the  woman  was  seated,  while  mistak- 
ing her  symptoms  for  those  of  defecation,  etc.  The  opinion  of 
an  obstetrician  in  these  cases,  however,  must  be  very  guarded, 
especially  with  reference  to  single  women  and  those  delivered 
of  illegitimate  children.      The  circumstances  attending  de- 
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liveiT  should  first  be  accurately  known,  or  at  least  diligently 
inquired  into.  The  same  caution  is  necessary  in  death  tuith 
marks  of  violence,  as  in  fractures  of  the  skull,  alleged  to  have 
occurred  by  the  child  falling  during  sudden  delivery  in  the 
erect  posture,  or  by  innocent  attempts  at  self-delivery,  or  at- 
tempts made  by  a  midwife  or  other  person.  Marks  of  stran- 
gulation around  the  neck  may  be  mistaken  for  those  due  to 
coiling  of  the  navel-string  round  the  same  part,  and  vice  versa. 
In  death  from  coiling  of  the  cord  there  are  no  deep  marks  on, 
extravasation  of  blood  beneath,  nor  ruflling  or  laceration  of 
the  skin,  nor  iniury  of  the  deeper-seated  parts,  aa  there  usually 
are  in  homicidal  strangulation.  In  strangled  children  the 
lungs  have  usually  been  inflated  by  respiration.  In  death  from 
coiled  cord  they  retain  their  foetal  condition.  Marks  on  the 
neck  may,  possibly,  be  made  by  forcible  efforts  at  self-delivery, 
or  by  cap-stringsj^  or  by  bending  of  the  head  forcibly  toward 
the  neck  soon  after  death,  or  as  an  accident  of  labor  .These 
must  be  distinguished  from  homicidal  marks.  Pale,  shaUow 
marks  may  be  made  by  coiling  of  the  navel-string,  but  they 
are  not  accompanied  with  extravasation,  etc. 

Fractures  oi  the  skull,  from  the  use  of  instruments  during 
labor,  even  from  force  of  uterus  without  instruments,  and  from 
falling  of  the  child  when  the  mother  is  suddenly  delivered 
while  erect,  or  while  sitting  in  a  water-closet,  etc.,  can  scarcely 
be  distinguished  from  fractures  or  other  injury  due  to  criminal 
violence,  except  by  circumstantial  evidence,  or  by  comparing 
size  of  child  with  pelvis  in  certain  cases.  The  existence  or 
non-existence  of  puerperal  insanity  (mania)  is  an  important 
question  in  these  cases. 

Medical  Evidence  of  Rape. — Medical  evidence  in  rape 
is  usually  only  corroborative  of  circumstantial  proof,  but  may 
become  leading  testimony  in  cases  of  false  accusation,  or  of 
brutal  attempts  upon  infants  and  children. 

Medical  witnesses,  before  expressing  an  opinion  as  to  whether 
rape  have  been  perpetrated,  should  first  understand  the  legal 
definition  of  rape,  as  to  whether  it  mean  contact,  vulvar 
penetration,  vaginal  penetration,  emission,  rupture  of  the 
hymen,  etc.,  one  or  more.  The  rule  laid  down  in  the  United 
States  is  that  **  there  must  be  some  entrance  proved  of  the 

1  TJiese,  however,  have  been  used  for  homicidal  strangulation. 
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male  within  the  female  organ."     That  is  enough.     No  matter 
about  emission,  etc. 

Marks  op  Violence  upon  the  Genitals  are:  ecchy- 
mosis,  contusion,  and  laceration  of  the  parts,  with  or  without 
bleeding.  Redness,  tenderness,  heat,  and  swelling  from  sub- 
sequent inflammation.  All  of  these  may  disappear  in  two  or 
three  days  after  the  act.  In  young  children  laceration  of  the 
perineum  and  of  the  vaginal  wall,  and  penetration  of  the 
abdominal  cavity,  with  fatal  result,  have  occurred.  Note  that 
mechanical  injury  of  the  parts  may  result  from  other  causes. 
In  the  absence  of  additional  proof,  a  physician  may  only  be 
able  to  state  that  the  injuries  are  such  as  might  be  produced 
by  rape.  Inflammation,  ulceration,  and  even  gangrene  of  the 
vulva  may  also  result  from  disease,  as  in  the  vaginitis  and  vul- 
vitis of  young  children  from  worms,  scrofiila,  uncleanly  habits, 
erysipelas,  malignant  fevers,  etc.  In  these,  laceration  and 
dilatation  of  the  parts  are  absent,  while  the  redness  and  puru- 
lent discharge  are  usually  greater  than  follow  violence. 

Marks  op  Violence  upon  the  Body. — In  women  pre- 
viously accustomed  to  coitus  these  are  important,  as  evidence 
of  resistance  on  the  part  of  the  female.  The  genital  signs 
may  be  wanting.  Note  exact  form,  position,  and  extent  of 
any  marks  upon  the  body.  If  bruises  exist,  note  presence  or 
absence  of  color  zones,  indicating  date  of  alleged  assault. 

Examination  of  Clothing. — Cut  out  stained  spots  from 
the  clothing,  whether  dry  or  moist,  and  pale  or  colored,  place 
them  in  a  watch-glass  with  just  enough  water  thoroughly  to 
moisten  them  for  fifteen  minutes,  then  squeeze  out  a  few  drops 
of  their  contents,  and  examine,  under  microscope,  for  kuvfvan 
blood  corpuscles  and  sperraatozoids  of  seminal  fluid.  The 
evidence  thus  afforded,  it  is  plain,  may  or  may  not  be  impor- 
tant, according  to  circumstances.  The  same  may  be  said  of 
microscopical  examination  of  vaginal  mucus  for  spermatozoa, 
whether  m  the  living  or  the  dead.  Loose  fibres  of  clothing, 
examined  microscopically  as  to  their  color  and  material,  may 
sometimes  furnish  evidence  of  importance  as  to  personal  con- 
tact of  persons  wearing  such  clothing. 

Examination  for  Venereal  Disease. — The  existence 
of  gonorrhoea  or  syphilis,  either  in  the  male  or  female,  and  its 
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conveyance  from  one  to  the  other,  may  afford  either  negative 
or  positive  proof  pro  re  nata.  It  should  always  be  inquired 
into,  and  the  time  of  its  appearance  after  the  alleged  coitus, 
in  the  person  said  to  have  oeen  infected  by  the  other,  duly 
noted. 

Signs  of  Virginity. — The  presence  of  an  unruptured 
hymen  affords  presumptive,  but  not  absolute,  proof  that  the 
female  is  a  virgin.  The  hymen  may  be  congenitally  absent, 
or  ruptured  from  causes  otter  than  coitus ;  and  impregnation 
without  vaginal  penetration  during  intercourse,  may  take 
place,  the  hymen  remaining  intact. 

Pregnancy  resulting  prom  Rape  was  formerly  thought 
to  be  impossible.  The  contrary  is  now  universally  admitted. 
Conception  may  or  may  not  occur,  as  after  ordinary  inter- 
course. 

Impotence. — A  medical  opinion  may  be  required  as  to 
sexual  capacity,  in  a  male  accused  of  rape,  bastardy,  etc. 
Congenital  impotence,  from  defective  development  of  organs, 
is  very  rare.  It  is  indicated  by  the  individual  being  (usually) 
fat,  without  hair  on  the  face,  and  none  or  but  little  on  the 
pubes;  by  his  testes  and  penis  remaining  small;  his  voice 
weak,  and  of  the  falsetto  quality.  There  is  complete  absence 
of  sexual  desire,  and  a  general  deficiency  of  virile  attributes. 
The  age  of  puberty  varies.  It  is  usually  from  14  to  17  years ; 
exceptionally  not  until  20  or  21.  Rape,  legally  defined  to 
mean  **  some  penetration,"  has  been  committed  by  boys  of  13, 
12,  or  even  10  years  (Cases  in  Taylor,  p.  500).  Procreation, 
however,  is  impossible  until  spermatozoids  appear  in  the  sem- 
inal fluid.  They  have  been  recognized  microscopically  at  the 
age  of  18,  but  may  undoubtedly  appear  sooner.  Boys  have 
become  fathers  at  14,  perhaps  earlier  (Case  of  14,  in  Taylor, 
p.  502).  The  beard,  voice,  development  of  the  organs,  and 
other  marks  of  virility,  should  be  our  guides  in  any  given 
case,  rather  than  age  alone. 

A  few  cases  are  on  record  where  puberty  developed  between 
the  ages  of  two  and  three  years.  In  one  case  (by  Mr.  Bruce 
Clark,  British  Medical  Journal,  Feb.  6,  1886)  hair  appeared 
on  the  pubes  at  the  age  of  eighteen  months,  and  at  four  years 
of  age  this  boy  was  as  large  as  one  at  ten  or  twelve  years,  the 
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penis  being  as  large  as  that  of  a  man,  with  morning  erection, 
but  the  testicles  were  small,  and  there  were  no  evidences  of 
sexual  desire  or  seminal  emissions.  The  perineum  and  pubes 
were  well  supplied  with  hair,  but  it  was  aosent  in  the  axillse. 

Impotence  from  Advanced  Age. — Procreative  power 
has  been  retained  till  the  age  of  60,  70,  80,  and^90  years. 
Such  individuals  usually  retain  also  an  extraordinary  degree 
of  bodily  and  mental  power.  Sexual  capacity  may  be  lost 
much  sooner.     Age  alone  cannot  define  any  limit. 

Impotence  from  Loss  of  Organs,  etc. — Loss  of  both 
testicles  does,  but  loss  of  one  does  not,  render  a  man  impotent. 
Examine  for  cicatrices,  etc.,  upon  scrotum.  Even  after  re- 
moval of  both,  enough  spermatic  fluid  may  remain  in  the  ducts 
during  the  first  two  or  three  weeks  to  confer  procreative  power. 
Persons  in  whom  one  of  the  testicles  remains  in  the  abdomen 
are  not  usually  impotent.  When  both  testicles  remain  unde- 
scended the  individual  may  or  may  not  be  impotent — usually 
the  former — according  as  the  organs  are  or  are  not  imperfect 
in  their  development.  Medical  opinion  is  to  be  based  chiefly 
on  signs  of  virility  before  stated,  and  on  examination  of  secre- 
tion for  spermatozoa. 

As  to  impotence  arising  from  injury  of  the  generative 
organs,  brain,  spinal  cord,  etc.,  or  from  general  diseases,  a 
medical  opinion  must  rest  upon  the  circumstances  attending 
each  case. 
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Report  on  Uniformity  in  Obstetrical  Nomenclature,  adopted  by  the 
Section  on  Obstetrics  of  the  Ninth  International  Medical  Congress, 
held  in  Washington,  D.  C,  September,  1887. 

A.  It  is  desirable  to  try  to  attain  to  uniformity  in  obstetrical  nomen- 
clature. 

B.  It  is  possible  to  arrive  at  uniformity  of  expression  in  regard  to — 

I.  The  Pelvic  Diameters. 
II.  The  Diameters  of  the  Foetal  Head 
■  III   The  Presentations  of  the  Foetus. 
IV.  The  Positions  of  the  Foetus. 
V.  The  Stages  of  Labor. 
VI.  The  Factors  of  Labor. 

C.  The  following  definitions  and  designations  are  worthy  of  general 
adoption  by  obstetric  teachers  and  authors : 

I.  Pelvic  Brim  Diameters. 

1.  Antero-Posterior : 

1st.  Between  the  middle  of  the  sacral  promontory  and  the  point  in 
the  upper  border  of  the  symphysis  pubis  crossed  by  the  linea  ierminalis 
=  Diameter  Conjugata  vera^  Cv. 

2d.  Between  the  middle  of  the  promontory  of  the  sacrum  and  the 
lower  border  of  the  symphysis  pubis  ^^  Diameter  Conjugata  diagon- 
aliSy  Cd. 

2.  Transverse: 

Between  the  most  distant  points  in  the  right  and  left  ilio-pectineal 
lines  =  Diaineter  Transversa^  T. 

3.  First  Oblique : 

Between  right  sacro-iliac  synchondrosis  and  left  pectineal  eminence  — 
Diameter  Diagonalis  Dextra^  D.  D. 
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4.  Second  Oblique : 
Between  left  sacro-iliac  synchondrosis  and  right  pectineal  eminence  = 
Diameter  Diagonalis  Lceva^  D.  L. 

II.  FcETAL  Head  Diameters. 

1.  From  the  tip  of  the  occipital  bone  to  the  centre  of  the  lower  mar- 
gin of  the  chin  :^  Diameter  Oeeipito- Mentalis,  O.  M. 

2.  From  the  occipital  protuberance  to  the  root  of  the  nose  =  Diam- 
eter OccipitO' Frontalis,  O.  F. 

3.  From  the  point  of  union  of  the  neck  and  occiput  to  the  centre  of 
the  anterior  fontanelle  =  Diameter  sub-Occipiio-Bregmatica,  s.  O.  B. 

4.  Between  the  two  parietal  protuberances  =  Diameter  Bi-Parietalis, 
Bi-P. 

5.  Between  the  two  lower  extremities  of  the  coronal  suture  =  Diam" 
eter  Bi-Temporalis,  Bi-T. 

III.  Presentation  or  Lie  op  the  Fcetus. 

The  Presenting  Part  is  the  part  which  is  touched  by  the  finger  through 
the  vagina,  or  which,  during  labor,  is  bounded  by  the  girdle  of  resist- 
ance. 

The  Occiput  is  the  portion  of  the  head  lying  behind  the  posterior 
fontanelle. 

The  Sinciput  is  the  portion  of  the  head  lying  in  front  of  the  bregma 
(or  anterior  fontanelle). 

The  Vertex  is  the  portion  of  the  head  lying  between  the  fontanelles 
and  extending  laterally  to  the  parietal  protuberances. 

Three  groups  of  Presentations  are  to  be  recognized,  two  of  which 
have  the  long  axis  of  the  Foetus  in  correspondence  with  the  long  axis 
of  the  Uterus  whilst  in  the  third  the  long  axis  of  the  Foetus  is  more 
oblique  or  tran&verse  to  the  Uterine  axis. 

1.  Longitudinal 

(1)  Cephalic,  including — 

Vertex  and  its  modifications. 
Face  and  its  modifications. 

(2)  Pelvic,  including — 

Breech. 
Feet. 

2.  Transverse  or  Trunk,  including  Shoulder,  or  Arm,  and  other  rarer 
presentations. 
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IV.  Positions  of  the  Fcetus. 

The  positions  of  the  Foetus  are  best  named  topographically,  accord- 
ing as  the  denominator  XookA—firaiy  to  the  left  or  the  right  side,  and 
second^  anteriorly  or  posteriorly.  When  initial  letters  are  employed  it 
is  desirable  to  use  the  initials  of  the  Latin  words. 

In  the  case  of  Vertex  positions  we  have — 

Left  Occipito-Anterior=  C?cci7)ito-i!y<Bt)a-i4n<«rtor,  O.  L.  A. 
Left  Occipito-Posterior  ^r^Oceipito-Lceva' Posterior ^  O.  L.  P. 
Right  Occipito-Posterior  .=^Occipito-Dextra-Po8iei^r,  O.  D.  P. 
Kight  Occipito- Anterior  =OccipitO'Dexira- Anterior,  O.  D.  A. 

The  Face  positions  are : 

Right  Mento-Posterior  =  Mento-Dextra-Posterior,  M.  D.  P. 
Kight  Mento- Anterior  =  Mento-Dextr a- Anterior^  M.  D.  A. 
Left  Mento- Anterior  =  Mento-Loeva- Anterior ^  M.  L.  A. 
Left  Mento-Posterior  =  Mento-Loeva'Poaterior,  M.  L.  P. 

The  Pelvic  positions  are : 

Left  Sacro- Anterior  =  Sacro-Lceva  Anterior,  8.  L.  A. 
Left  SacTO-PosieTioT  ^=  SacrO'Lceva- Posterior f  S.  L.  P. 
Right  SocTO-PosterioT  =^  Sacro-Dextra- Posterior  J  8.  D.  P. 
Right  Sacro- Anterior  =  Sacro- Dextra- Anterior,  S.  D.  A. 

The  Shoulder  Presentations  are : 

*  Left  Scapula-Anterior-— ^'capM^o-LcBwa-^w Verier,  Sc.  L.  A. 

*  Left  Scapula-Posterior  =::5cajoM/a-i/CBva- Posterior,  Sc.  L.  P. 

'  Right  Scapula-Posterior  =  Scapula-Dextra-Posteinor,  Sc.  D.  P. 

*  Right  Scapula- Anterior  =  Scapula- Dextra- Anterior,  Sc  D.  A. 

V.  The  Stages  op  Labor. 

Labor  is  divisible  into  three  stages. 

1.  First  stage — from  the  commencement  of  regular  pains  until  com- 
plete dilatation  of  the  os  externum  =^  Stage  of  Effacement  and  Dila- 
tation, 

2.  Second  stage— from  dilatation  of  os  externum  until  complete  ex- 
trusion of  child  =  Stage  of  Expulsion. 

3.  Third  stage— from  expulsion  of  child  to  complete  extrusion  of 
placenta  and  membranes  =  Stage  of  the  After-birth, 

1  Left  and  Right  refer,  in  this  section,  in  all  positions,  to  the  left  and  right  side 
of  the  mother,  without  regard  to  that  side  of  the  child. 
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VI.  The  Factobs  op  Labor 
are — 

1.  The  Powers. 

2.  The  Passages. 

3.  The  Passengers. 

D.  Copies  of  the  above  resolutions  shall  be  sent,  in  the  name  of  the 
Section  on  Obstetrics  of  the  Ninth  International  Medical  Congress,  to 
the  various  teachers  and  writers  on  obstetrics  of  the  different  national- 
ities represented  at  this  Congress- 

(Signed)  De  Laskie  Milleb,  M.D., 

PresideDt  of  the  Section. 
A.  F.  A.  King,  M.D. 
Wm.  T.  Lusk,  M.D. 
A.  R.  Simpson,  M.D. 
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ABDOMEN,  enlargement  of,  in 
pregnancy,  118-121 
Abdominal   dropsy,  diagnosis    of, 
from  pregnancy,  127 
palpation,  192-196,  239,  263, 

271 
plates,  83 

pregnancy        (extra-uterine), 
170-178 
Abortion,  161-170 
causes  of,  161 
criminal,  504 
diagnosis  of,  163 
imperfect,  168 
missed,  169 
induction  of,  370 
prognosis  of,  165 
signs  of  recent,  500,  501 
surgical  treatment  of,  370 
symptoms  of,  162 
treatment  of,  165-170 
Abscess,  mammary,  483-486 
Accidental  hemorrhage,  384 
Acute  yellow  atrophy  of  the  liver 

during  pregnancy,  160 
Adherent  placenta,  393 
After-birth,  delivery  of,  203-206 

retention  of,  385,  393-396 
After-pains,  209 
Age  of  puberty,  71 
Albumin,  tests  for,  139 
Albuminuria  in  pregnancy,  138 

etiology  of,  138,  139 
Allantois,  the,  88 
Amenorrhoea,   diagnosis  of,    from 

pregnancy,  127 
Amnion,  the,  86 

dropsy  of  the,  182 
rupture  of  the,  189,200 


Amniotic  fluid,  composition  of,  125 

uses  of,  187, 188 
Anaemia  of  pregnancy,  151 
Anesthetics,  use  of,  in  midwifery, 

451 
Ante-partal  (anfe-parium)  hemor- 
rhage, 378,  384 
hour-glass      contraction      of 
uterus,  393,  394 
Anteflexion  of  uterus  during  preg- 
nancy, 148 
Antiseptics,  use  of,  in  midwifery, 

191,  209 
Appendix  on  obstetric  nomencla- 
ture, 517-520 
Area  germinativa,  78,  80 

pellucida,  78,  80 
Arm  presentation,  265,  274,  282 
Arms,  extraction  of,  284-287 

dorsal  displacement  of,  287 
Areola  of  breasts,  116 
Arterial  thrombosis,  477 
Articulations  of  foetal  head,  45 

of  pelvis,  30-32 
Artificial  food  for  infants,  214 

respiration  in  asphyxiated  in- 
fants, 491 
Ascites,  diagnosis  of,  from  preg- 
nancy, 127 
of  infant,   obstructing    labor, 
418 
Asphyxia    of    new-bom     infants, 

489-495 
Atresia  of  cervix  uteri,  437 
of  vagina,  434 
of  vulva,  433 
Attendants  during  labor,  200 
Attentions  to  new-bom  child,  206 
Attitude  of  child  in  utero,  216 
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Axes  of  parturient  canal  (of  pel- 
vis), 32^ 
Axis-traction,  forceps  for,  303-309 


BAG  of  waters,  88 
rupture  of,  189,  200 
uses  of,  187,  188 
Ballottement,  107 
BarthoIinPs  glands,  52 
Basiotribe,  339 
Basiotripsy,  337 
Basilyst,  337,  338 

Bed,  preparation  of,  for  labor,  199 
Binder,  use  of,  in  labor,  206 
Bipolar  version,  275 

in  placenta  prsevia,  381 
Bladder,  calculus    in,   obstructing 
labor,  436 
distention  of,  obstructing  labor, 

418,421,434 
irritation     of,    during    preg- 
nancy, 143 
prolapse  of,  during  labor,  434 
Blastodermic  vesicle,  77 
Blastopore,  the,  77 
Blunt-hook,  289 

use  of,  in  breech  cases,  263 
Body-cavity,  85 
Breasts,  abscess  of,  483-488 

changes  in,  during  pregnancy, 

116 
inflammation  of,  483 
painful,  during  pregnancy,  150 
structure  of,  66 
Breech  presentations,  243 
diagnosis  of,  253 
mechanism  of,  245-252 
positions  of,  244 
prognosis  of,  255 
treatment  of,  255-263 
use  of  fillet  in,  263 
use  of   forceps    in,   261, 
263,  310 
Broad  ligaments,  55 
Bromide  of  ethyl,  455 
Brow  presentation,  242 
Bmit  placentaire^  109 
Bulbs  of  vagina  (or  of  vestibule), 
52 


C.ESAREAN  section,  317-323 
Calculus  in  bladder  obstructing 
labor,  436 
Canal,  the  parturient,  33 
Cancer  of  uterus  obstructing  labor, 

437 
Carbolic  acid,  use  of,  in  obstetrics, 

209,  468 
Carunculae  myrtiformes,  49 
Carus*s  curve,  33 
Catheterization  of  infant's  trachea, 

491 
Catamenia,  69 
Cellulitis,  puerperal,  467 
Central  venous  thrombosis,  473 
Cephalotomy,  328 
Cephalotribe,  332 
Cephalotripsy,  333 
Cerebral  tumor  of  child,  417 
Chapped  nipples,  212 
Childbed  fever,  460 
Child,  washing  of,  after  labor,  206 
Children,asphyxiated,  resuscitation 

of,  489-495 
Child-murder,  508 
Cholera  during  pregnancy,  157 
Chloral  hydrate,  use  of,  in  labor, 

454 
Chloroform,  use  of,  in  midwifery, 

453 
Chorea  during  pregnancy,  154 
Chorion,  the,  86-92 

cystic  degeneration  of  the,  179 
Circulation,  foetal,  102 
Clitoris,  the,  48 
Coccyx,  the,  27 
Coeliotomy.  311,  325 
Coelio-elytrotomy,  325 
Coelio-hysterectomy,  323 
Ccelio-hysterotomy,  317 
Coelum,  or  body-cavity,  85 
Cohen's  method  of  inducing  labor, 
374 
treatment  of  placenta  prsevia, 
382 
Coiled  funis,  202 
Collyer's  pelvimeter,  356 
Colostrum,  68 
Complex   ("complicated")   labor, 

264 
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Conjugal  infidelity,  suspected,  499 
Constipation  of  infant,  210 
of  lying-in  woman,  211 
of  pregnancy,  137 
Convulsions     during     pregnancy, 
140, 142 
during  labor,  456 
Cord,  umbilical,  coiling  of,  202 
dreasing  of,  2S6 
ligation  of,  202 
presentation  and  prolapse 

of,  442 
souffle    in,  during  preg- 
nancy, 115 
structure  of,  101 
Corpus  luteum,  65 
Corrosive  sublimate,  use  of,  in  mid- 
wifery, 191,  209 
Cough  of  pregnancy,  153 
Coxitis,  a    cause    of    pelvic   de- 
formity, 353 
Cramp  in  thighs  during  labor,  201 
Cranioclast  333,  334 
Craniotomy,  327 
forceps,  335 
Cranium,  foetal,  41 
Crede's    expression    of    placenta, 

203-205 
Crossbirths,  265 
Crotchet,  336 
Crural  phlebitis,  476 
Cul-de-sac  of  Douglas,  51-52 
Curette,  use  of,  in  abortion,  167, 

169 
Curve  of  Carus,  33 
Cutting  operations  on  child,  327 
on  mother,  311 
in  deformed  pelvis,  363 
Cystocele  obstructing  labor,  434 

DATE  of  delivery,  calculation  of, 
185-186 
Death,  causes  of,  in  newborn  child, 

natural,  512 
violent,  512 
Decapitation,  342 
Decerebration,  331 
Decidua  vera,  reflexa,  and  serotina, 
92,93 


Deformity  of  pelvis,  343-368 
Delivery,  feigned,  504 

signs  of  recent,  501-502 
unconscious,  503 
Dental  caries  of  pregnancy,  132 
Diabetes  during  pregnancy,  142 
Diagram  for  finding  date  of  labor, 

186 
Diameters  of  foetal  head,  44,  518 

of  pelvis,  36-39,  517 
Diarrhcea  of  pregnancy,  137 
Diet  of  lying-in  woman,  211 

artificial,  for  infants,  214 
Differential  diagnosis  of  pregnancy, 

125 
Difficult  labor  from  obstruction  of 

soft  parts,  429 
Diphtheria,  puerperal,  465,  472 
Discus  proligerus,  64 
Diseases  of  pregnancy,  128-154 
intercurrent,  154-161 
Displacements    of   uterus    during 

pregnancy,  144-148 
Dorsal  plates,  81 

displacement  of  arm,  287 
Doubtful  signs  of  pregnancy,  115 
Douglas's  cul-de-sac,  51-52 
Dressing  of  navel-string,  206 
Dropsy  of  amnion,  182 

with  albuminuria  during  preg- 
nancy, 140 
Duration  of  labor,  190,  198,  496 
of  pregnancy,  185,  496-500 
estimate  of,  at  each  month, 
123-125,  498,  499 
Dyspnoea  during  pregnancy,  153 
Dystocia.  429.      (See  also    '*  De- 
formity of  pelvis,"  343. ) 


EARLY  diagnosis  of  pregnancy, 
103 
Eclampsia  during  labor,  456 

during  pregnancy,  140 
Ectoderm,  77-79 
Ectopic  gestation,  170-178 
Elbow  presentation,  265 

diagnosis  of,  273 
Electricity  in  ectopic  gestation,  173 
Embolism,  477 
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Embryotomy,  327,  841 

Encephalocele,  417 

Entoderm,  80 

Epiblast,  79 

Ergot,  uses  of,  in  midwifery,  204, 

256,  383,  426,  455,  506 
Ether,  sulphuric,  uses  of,  452 
Ethyl-bromide,  uses  of,  455 
Evisceration  'exvisceration),  341 
Evolution,  spontaneous,  268 
Evolutio  conduplicato  corpore,  270 
Examinations,  order  of,  in  preg- 
nancy, 128 

in  labor  191-198 
Ezcercbiation,  331 
Exenteration,  341 
Exostosis  of  pelvis,  26,  353 
Expression  of  placenta,  203,  205 
External  generative  organs,  46-50 

version,  274 
Extra-uterine  gestation,  170-178 
laparotomy  in,  173,  175, 
177,  325 


FACE  presentation,  231 
causes  of,  231 
correction  of,  by  external 

manipulation,  241 
diagnosis  of,  239 
mechanism  of,  234-238 
positions  of,  231 
prognosis  of,  240 
treatment  of,  240 
use  of  forceps  in,  308 
Fainting  during  pregnancy,  150 
Falciform   constriction   of  uterus, 

impeding  labor,  422 
Fallopian  pregnancy,  171 

laparotomy  in,  173,  175, 
177 
tub€»,  60 
False  pains,  198 

pregnancy,  127 
Feces,  impacted,  obstructing  labor, 

436 
Fecundation,  74 
Feeding,  artificial,  of  child,  214 
Feet,    presentation    of,  253,    254, 
263 


Fevers,  specific,  during  pregnancy, 

155 
Feigned  delivery,  504 
Fibroid  tumor,  diagnosis  of,  from 
pregnancy,  126 
obstructing  labor,  439 
Fillet,  the,  289 

Floodmg  before  delivery,  378-384 
after  labor,  385,  396 
secondary,  or  remote,  392 
Floor,  of  pelvis,  39 
Foetal  circulation,  102 
head,  41-46 
heart-sounds,  104 
shock,  115 
Foeticide.  504 

Foetus,  appearances  of,  at  different 
periods  of  pregnancy,  498 
motions  of,  106 
nutrition  of,  in  utero,  101 
signs  of  its  death,  in  utero, 
164,  365 
Fontanelles,  42 

Food,  artificial,  for  infant,  214 
Footling  presentation,  diagnosis  of, 
254 
treatment  of,  263,  450 
Forceps,  290 

action  of,  292 

application  of,  to  head,  at  in- 
ferior strait,  293- 
300 
at  superior  strait,  302 
in  pelvic  cavity,  301 
in  face  presentation,  308 
to  after-coming  head,  310 
to  breech,  261,  263 
axis-traction,  302-308 
Breus'8,304 
Lusk's,  301 
McFerran's,  303 
Simpson's,  302 
Stephenson's,  305 
Tamier's,  261 
cases  for,  292 
dangers  of,  306 
in  tedious  labor,  426 
short  and  long,  292 
Forces  of  labor,  187 
Fossa  navicularis,  47 
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Funifl,  coiling  of,  202,  450 
dressing  of,  206 
ligation  of,  202 

in  twin  cases,  412 
presentation  and  prolapse  of, 

442 
reposition  of  prolapsed,  445 
short,  450 
souffle  in,  during  pregnancy, 

115 
structure  of,  101 


GALACTOPHOROUS  ducts,  67, 
68 
Gastro-elytrotomy,  325 
Gastro-hysterectomy,  323 
Gastro-hysterotomy,  317 
Gastrotomy.  325 
Gathered  breast,  483-486 
Gavage,  377 
Generative  organs,  external,  46-50 

internal,  50-66 
Germ-cell,  the,  64,  73,  75 
Germinative  vesicle  and  spot,  64 
Gestation   (see   "Pregnancy,"   pp. 

529  and  530  of  index). 
Glands,  mammary,  66 

of  urethra,  49 

vulvo-vaginal,  52 
Glycosuria  during  pregnancy,  142 
Graafian  follicle  and  vesicle,  64 
Guard  crotchet,  337 


HAND-AND-FOOTpresentation, 
264,  450 
Head,  foetal,  41-46 

large  size  of,  416,  419 
premature  ossification  of, 
419 
presentation,    mechanism    of, 
219 
diagnosis  of,  192,  228 
Heart  clot,  473 

disease  during  pregnancy,  159 
foetal,  sounds  of,  104 
Hegar*s  sign  of  pregnancy,  111 
Hematometra,  126 
Hemorrhage,  accidental,  384 


Hemorrhage  after  labor  (post-par- 
tal),  385 
ante-^artal,  378-384 
from  inversion  of  uterus,  397 
secondary  or  "  remote,"  392 
from  umbilicus,  215 
Hemorrhoids    during    pregnancy, 

152 
Hernia  during  labor,  441 

of  pregnant  uterus,  441 
Hip-disease,  obstructed  labor  from, 

352,  353 
His's  embryo,  95,  97 
Hour-glass   contraction  of  uterus, 

ante-partal,  422 
post-partal,  393 
Huguier's  glands,  52 
Human  embryos,  early,  94-97 
Hydatidiform  pregnancy,  179 
Hydramnion  (hydramnios),  182 
Hydrocephalus,      congenital,    ob- 
structing labor,  401,  415 
Hydrometra,  127 
Hydrorrhoea  gravidarum,  184 
Hydrostatic  test,  510 
Hydrothorax  and  hydronephrosis 

of  infant  obstructing  labor,  418 
Hymen,  49 

imperforate,  433 
Hypoblast,  79 

Hysterical  convulsions  during  la- 
bor, 457,  460 


ICTERUS  of  pregnancy,  160 

1    neonatorum,  214 

Impacted  feces  obstructing  labor, 
436 

Imperfect  abortion,  168 

Imperforate  hymen,  433 

Impotence,  515 

Impregnation,  74 

InclinSi  planes  of  pelvis,  28 

Incontinence  of  urine  during  preg- 
nancy, 144 

Incubators,  376 

induction  of  premature  labor,  368 

Inertia  uteri,  a  cause  of  flooding, 
385 

Infanticide,  504,  608 
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Infantile  jaundice,  214 
Inferior  strait  of  pelvis,  30 
Infidelity,  unjustly  suspected,  499 
Injections,  intra-uterine,  389,  468 
Innominate  bones,  27 
Insanity  of  pregnancy,  lactation, 

and  labor,  478 
Instruments,  obstetrical,  289 
Intercurrent  diseases  of  pregnancy, 

154-161 
Intermittent   fever    during    preg- 
nancy, 155 
uterine  contractions  a  sign  of 
pregnancy,  110 
Internal  generative  organs,  50 
Interstitial  pregnancy,  170,  175 
Inversion  of  uterus,  396 
Involution  of  uterus  after  labor, 

59 
Iodoform,  use  of,  in  midwifery,  209, 
470 
gauze  tampon,  390 
Iron,  use  of,  in  post-partal  hemor- 
rhage, 389 


TAUNDICE,  of  infant  124 
J     of  mother  during  pregnancy, 

160 
Jurisprudence  of  midwifery,  495 
Justo-major  pelvis,  345 
Justo-minor  pelvis,  345 
Juvenile  pelvis,  345 


KIDNEY,    disease     of,    during 
pregnancy,  138 
Kiestein    in    urine    during   preg- 
nancy, 122 
Knee  presentation,  253,  254,  263 
Kyphotic  pelvis,  352 


LABIA  majora,  46,  47 
thrombus  of,  152,  153 
minora,  47 
Labor,  185 

bag  of  waters  in,  187,  189,  200 
birth  of  head  in,  190,  202,  222 
cause  of,  186 


Labor,  complex   ("complicated"), 
264,450 

date  of,  185 

difficult  ("dystocia"),  429 

duration  of,  190 

examinations  in,  1 91-198 

forces  of,  187 

lingering,  420 

management  of  natural,  191 

mechanism  of,  219 

"missed  labor,"  169.     (No^e 
to  page  496.) 

pains  of,  187 

phenomena  of,  189 

posture  of  women  in,  196 

powerless,  427 

precipitate,  427 

premature,  161 

induction  of,  368 

preparation  of  bed  for,  199 

for    emergencies    in, 
191,  386 

purposes  of   examination  in, 
197 

stages  of,  188 

symptoms  of,  188 

tedious,  420 

time  of  delivery  in,  199 

twin  cases  of,  409 

unconscious,  503 
Laborde*s    method    of     artificial 

respiration,  495 
Laceration  of  cervix  uteri,  406 

of  perineum  201,  408 

of  uterus,  399 

of  vagina  and  vulva,  407 
Lactation,  67,  210,  488 

insanity  of,  478 
Laminae  abdominales,  83 

dorsales,  or  "  medullary  folds," 
81 
Laparo-elytrotomy,  325 
Laparo-hysterotomy,  317 
Laparotomy,  325 
Lateral  folds,  83 

Leucorrhoea  during  pregnancy,  148 
Ligaments  of  pelvis,  29 

of  uterus,  55 
Liquor  amnii,  87,  90 
deficient,  184 
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Liquor  amnii,  diagnosis  of,  from 
ovarian  fluid,  125 
excess  of,  182 
uses  of,  187,  188 
Liver,  diseases    of,  during    preg- 
nancy, 160 
Lochia  (lochial  discharge),  208 
Locked  twins,  413,  414 
Loosening  of  pelvic  bones  in  labor, 
408         _ 
of  pelvic  joints  during  preg- 
nancy, 35 
Lying-in,  duration  of,  215 


MALACX)STEON     pelvis,     347, 

Malpresentations,  216 
Mammary  glands,  66-69 

arteries  and  nerves  of,  69 
changes  in,  during  preg- 
nancy, 116,  150 
pains  in,  150 

inflammation  and  abscess 
of,  483 
Mammitis,  483 
Management  of  labor,  191 
Mania,  puerperal,  478 
Martin's  trephine,  330-331 
Masculine  pelvis,  346, 360 
Mastitis,  483 
Maternity,  age  of,  497 
Measles  during  pregnancy,  156 
Measurements  of  pelvis,  35 
Mechanism  of  labor,  219 
Melancholia,  478 

Membranes,  rupture  of  the,  189, 200 
Menstruation,  69 
periodicity  of,  73 
precocious,  71-72 
quantity  and  qualities  of  flow, 

72 
source  of,  72 

suppression  of,  during  preg- 
nancy, 116 
suspension  of,  73 
symptoms  of,  72 
vicarious,  73 
Mental  phenomena  of  pregnancy, 
122 


Mesoblastic  cleft,  85 
Mesoderm,  the,  79-80,  85 
Metalbumin,  test  for,  126 
Metritis,  puerperal,  465 
Milk,  formation  of,  67 

deficient  flow  of,  214 

excessive  flow  of,  213 

secretion  of,  during  pregnancy, 
117 
Milk-fever,  212 
Milk-le§,  476 
Miscarriage,  161 
Missed  abortion,  169 

labor,  169.  (Note  to  page  496. ) 
Molar  pregnancy,  179 
Moles,  true  and  false,  181 
Mons  Veneris,  46 
Monstrosities,  415 
Monthly  sickness,  69 
Morbid  longings  of  pregnancy,  118 
Morning  sickness,  117,  133 
Motions  of  foetus  in  utero,  106 
Multiple  pregnancy,  409 
Murmur,  uterine,  109 
Muscles  of  pelvis,  39 
Myrtiform  caruncles,  49 


NAEGELE'S  deformity  of  pelvis, 
349,  359 
obliquity  of  foetal  head,  360 
Natural  labor,  185 
Navel,  sore,  215 

secondary  hemorrhage  from, 
215 
Navel-string,  the,  101 
coiling  of,  202,  450 
dressing  of,  206 
ligation  of,  202,  412 
presentation  and  prolapse  of, 

442 
short,  397,  450 
souffle  in,  115 
Nervous    troubles    of    pregnancy, 

154 
Neuralgia    of   face    during   preg- 
nancy, 132 
Newborn  child,  washing  of,  206 
Nightdress,    preparation     of,     for 
labor,  199 


528 


INDEX. 


Nipples,  chapped    and   flat  212, 
213 
during  pregnancy,  116 
Nomenclature,  uniformity  in,  517 
Nymphae,  48 


OBESITY,    diagnosis    of,    from 
pregnancy,  127 
Oblique  deformity  of  Naegele,  349, 

359 
Obstetrics,  defined,  25 

uniform  nomenclature  in,  517 
Obturator  foramen,  30 
Occipito-anterior  positions,  218 

treatment  of,  229 
Oocipito-posterior  positions,  218 

treatment  of,  229,  230 
Occlusion  of  os  uteri  ot^tructing 

labor,  436 
CEdema  of  uterus,  anterior  lip,  433 

of  vulva,  434 
Oligo-hydramnios,  184 
Oosperm,  the,  75 
Operations,  cutting,  on  child,  327 

on  mother,  311 
Ophthalmia  neonatorum,  203 
Organ  of  Rosenmiiller,  65 
Ossification  of  pelvis,  age  of,  29 

premature,  of  foetal  head,  419 
Osteomalacia,  347 
Os  uteri,  changes  in,  during  preg- 
nancy, 121 
occlusion  of,  436 
rigidity  of,  429 
Outlet  of  pelvis,  30 
Ovarian  (extra-uterine)  pregnancy, 
171,  176 
fluid,  composition  of,  125 
tumor  impeding  labor,  439 
diagnosis  of,  from  preg- 
nancy, 125 
Ovaries,  anatomy  of,  61-65 
Ovule,  structure  of,  64,  73 
Ovuin,  development  of,  75 


PAINFUL  breasts  during  preg- 
nancy, 150 
Pains  of  labor,  187 


Palpation,  abdominal,  192-196, 239, 

253,  271 
Palpitation  during  pregnancy,  150 
Paralbumen,  test  of,  126 
Paralysis  during  pregnancy,  154 
Parovarium,  65 
Parturient  canal,  33 
Parturition,  185 
Pelvimetry  and  pelvimeters,  356, 

358 
Pelvis,  articulations  of,  31 

loosening  of,  during  labor, 
408 
axes  of,  32,  33 
changes  in,  during  pregnancy, 

34 
deformed,  343-368 
dangers  of,  360 
diagnosis  of,  359 
induction    of    premature 

labor  in,  369 
mechanism  of    labor  in, 

360-363 
modes  of  delivery  in,  363, 

365,  369, 
symptoms  of,  354 
varieties  of,  345 
diameters  of,  36-38,  517 
false^  the,  28 
floor  of,  40 
inclined  planes  of,  28 
joints  of,  30 

male  and  female,  compared,  33 
measurements  of,  35 
muscles  of,  39 
ossification  of,  29 
planes  of,  32 
straits  of,  27,  30 
the  true,  28 
tumors  of,  26,  353 
Perforation,  328 

in  hydrocephalus,  417 
Perforators,  328,  331 
Perineum,  anatomy  of,  40 
laceration  of,  201,  408 
rigidity  of,  431 
support  of,  in  labor,  201 
Peripheral  venous  thrombosis,  476 
Peritonitis,  puerperal,  466 
Phenomena  of  natural  labor,  189 
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Phlebitis,  crural,  476 

puerperal,  466 
Phlegmasia  dolens,  476 
Phthisis  during  pregnancy,  158 
Physometra,  127 
Pierce-crane,  328 

Pigment    deposits    during    preg- 
nancy, 122 
Pinching  of  anterior  lip  of  os  uteri 

in  labor,  200,  433 
Placenta,  adherent,  385,  393 
delivery  of,  203,  394 
expression  of,  203-205 
formation  and  anatomy  of,  97 
functions  of,  101 
partial  separation    of,  before 

labor,  384 
prsevia,  378 

causes  of,  378 
dangers  of,  378 
diagnosis  of,  379 
prognosis  of,  380 
treatment  of,  380 

by  Barnes's  method, 

381 
by  Cohen's  method, 

382 
by  Simpson's  method, 

383 
by  version,  381 
retained,  385,  393 
Placental  expression  (Crede),  203- 
205 
murmur,  109 
Planes  of  pelvis,  32 
Plethora  of  pregnancy,  151 
Plug,  vaginal,  166,  375,  380 
Plural  births,  409 
Pneumonia  during  pregnancy,  158 
Polyhydramnios,  182 
Polypus,  diagnosis  of,  from  inverted 
uterus,  398 
impeding  delivery,  438 
Porro's  operation,  323 
Porro-Miiller  operation,  323 
"  Position  "  of  presentation  defined, 
218 
diagnosis  of,  228 
Post-partal  hemorrhage,  385-396 
Posture  of  woman  in  labor,  196 


Posture  of  child  in  utero,  216 
Powerless  labor,  427 
Precipitate  labor,  427 
Pregnancy,    differential    diagnosis 
of,  125-128 
diseases  of,  128 

intercurrent,  154 
ague,  155 
acute  jrellow  atrophy 

of  liver,  160 
cholera,  157 
heart  disease,  159 
icterus  (jaundice),  160 
measles,  156 
phthisis,  158 
pneumonia,  158 
relapsing  fever,  155 
scarlet  fever,  156 
smallpox,  157 
typhoid  and  typhus 

fever,  155 
varioloid,  157 
yellow  fever,  156 
albuminuria,  138 
anaemia,  151 

anteflexion  of  uterus,  148 
anteversion  of  uterus,  148 
bladder,  irritable,  143 
chorea,  154 
constipation,  137 
convulsions,  140 
cough  and  dyspnoea,  153 
diabetes,  142 
diarrhoea,  137 
glycosuria,  142 
hemorrhoids,  152 
incontinence  of  urine,  144 
insanity,  478 
leucorrhoea,  148 
mental  derangement,  478 
nervous  derangement,  154 
neuralgia.  132 
painful  breasts,  150 
palpitation,  150 
paralysis,  154 
plethora,  151 
prolapsus  uteri,  144 
pruritus  vulvae,  149 
retroflexion  of  uterus,  146 
retroversion  of  uterus,  145 
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Pregnancy,  diseases  of,  salivation, 
131 
syncope,  150 
thrombi,  152 
toothache,  132 
varicose  veins,  152 
vomiting,  133 
differential  diagnosis  of,  125 
doubtful  signs  of,  115 
duration  of,  185,  496,  497 
early  diagnosis  of,  103 
extra-uterine,  170-178 
Hegar*8  sign  of,  111 
hydatidiform,  179 
"  intra-ligamentous,"  174 
late  diagnosis  of,  125 
plural,  409 
positive  signs  of,  104 
prolonged,  496 
short,  with  living  child,  497 
signs  of,  their  classification,  103 
their  chronological  order, 
123-125 
spurious  (false),  127 
Premature  infants,    care   of,   376, 
489 
labor  induction  of,  368 
Preparations  for  labor,   191,  199, 

386 
Presentations,  number  of,  216,  518 
arm,  265 
breech,  243 
brow,  242 
complex,  264 
face,  231, 
feet,  243,  253,  263 
head,  218 

knee,  253,  254,  263 
shoulder,  265 
umbilical  cord,  442 
Primitive  streak,  80 
Prolapse  of  funis,  442 

of   womb   during   pregnancy, 
144 
Prolonged  pregnancy,  496 
Pronucleus,  male  and  female,  74,  75 
Pruritus  vulvae,  149 
Pseudocyesis,  127 
Puberty^  signs  of,  71,  497 
Pubic  arch,  30 


Ptyalism  of  pregnancy,  131 
Pudenda,  46 
Puerperal  cellulitis,  467 
convulsions,  142 
fever,  460 

causes  of,  462 
post-mortem  appearances 

in,  463 
prognosis  of,  463 
symptoms  of,  464 
treatment  of,  468 
varieties  of,  460 
insanity.  478 
mania,  478 
metritis,  465 
peritonitis,  466 
phlebitis,  466 
septicaemia,  460 
state,  207 
tetanus,  481 
tetany  (tetanoid  contractions), 

482 
vaginitis,  465,  472 


QUADRUPLETS,  409 
Quickening,  1()6 
Quinine,  use  of,  in  labor,  426,  456 
Quintuplets,  409 


RACHITIC  pelvis,  346 
Bape,  evidence  of,  513 
Eeceptaculum  seminis,  75 
Rectocele  impeding  labor,  436 
Reichert  s  embryo,  94 
Relapsing    fever    in    pregnancy, 

155 
Respiration,  as  evidence  of   live 
birth,  509 
artificial,   in    asphyxiated  in- 
fants, 491 
Resuscitation   of   asphyxiated   in- 
fants, 202,  489 
Retained  menses,  diagnosis  of,  from 
pregnancy,  126 
placenta,  385,  393 

after  abortion,  167 
Retroflexion  of  uterus  during  preg- 
nancy, 146 
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Ketro version  of  uterus  during  preg- 
nancy, 145 
Kickets,  deformed  pelvis  from,  346 
Bigid  OS  uteri,  429 

perineum,  431 
Roberts's  pelvis,  the,  351 
Bubeola  during  pregnancy,  156 
Rupture  of  perineum,  201, 408 

of  uterine  cervix,  406 

of  uterus,  399 

of  vagina,  406 

of  vulva,  406,  407 


SACRO-ILIAC  synchondroses,  26 
Sacro-sciatic  ligaments,  29 
Sacrum,  25 

Salivation  of  pregnancy,  131 
Scarlet    fever    during    pregnancy, 

156 
Schatz's  method  in  face  presenta- 
tion, 241 
Schultz's  method  of  artificial  res- 
piration, 492 
Secondary  hemorrhage,  post-partal, 
392 
from  navel,  215 
Shoulder  presentation,  265-273 
Shoulder    presentation,   impacted, 

decapitation  in,  342 
"Show,"  the,  188 
Sigaultian  operation,  311 
Signs  of  foetal  death  in  utero,  1 64, 
365 
of  pregnancy,  doubtful,  115 
positive,  104 
monthly  order  of,  123 
of  puberty,  71 
Smallpox  during  pregnancy,  157 
Smellie's  scissors,  328 
Somato-pleure,  85 
Sore  navel,  215 

nipples,  212 
Source  of  menses,  72 
Spermatic  fluid,  74 
Splanchnopleure,  85 
Spondylolisthetic  pelvis,  350,  352 

360 
Sponge  tent    for   inducing  labor, 
370 


Spontaneous  evolution,   267,   268, 
342 
version,  266 
Spurious  pains,  198 
pregnancy,  127 
Stages  of  labor,  188 
Static  test,  510 

Sterilized  glycerine,  use  of,  for  in- 
ducing premature  labor,  375 
Straits  of  pelvis,  superior,  27 

inferior,  30 
Suckling,  67,  210-213,  406 
Sunken  nipples,  213 
Superfecundation,  500 
Superfoetation,  500 
►Suppression    of   menses    in  preg- 
nancy, 116 
Sutures  of  foetal  head,  42 
Sylvester's  method  of  artificial  res- 
piration, 494 
Symmetrically    contracted   pelvis, 
344 
enlarged  pelvis,  344 
Symptoms  of  labor,  188 
Symphyseotomy,  311 
Syncope  after  flooding,  treatment 
of,  391 
during  pregnancy,  150 


TAMPON,  in  abortion,  166 
in  placenta  prsevia,  380 

in  secondary  post-partal  hem- 
orrhage, 393 

iodoform  gauze,  390,  393 

to  produce  premature  labor, 
375 
Tarnier's  basiotribe,  339 
Tarnier's  forceps,  261,  303 

perforator,  331 
Tedious  labor,  420 
Tenany  (tetanoid  contractions),  482 
Tetanus,  puerperal,  481 
Tests  for  albumen,  139 

for  metalbumen,  126 

for  paralbumen,  126 
Thrombosis,  arterial,  477 

central  venous,  473 

peripheral  venous,  476 

of  vulva,  152,  407 
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Toothache  during  pregnancy,  132 
Transfusion  of  blood  after  flooding, 
391 
of  salt  solution,  392 
Transverse  presentation,  265 
causes  of,  270 
diagnosis  of,  271 
mechanism  of,  266 
positions  of,  265,  519 
prognosis  of,  273 
treatment  of,  273 
Trephine,  Martin's,  330,  331 
Triplets,  409 
Tubal  pregnancy,  171 

laparotomy  in,  173 
Tumors,  obstructing  labor,  438 
Tunica  albuginea,  63 

grandulosa,  64 
Turning,  273.     (See  "  Version,"  p 
532  of  index. ) 
in  placenta  prsevia,  381 
Twins,  409 

locked,  413 
Tympanites  of  child  impeding  la- 
bor, 418 
diagnosis  of,  from  pregnancy, 
128 
Typhoid  fever  during  pregnancy, 

155 
Typhus  fever  during  pregnancy,155 


UMBILICAL   cord,   coiling    of, 
202,  397,  450 
dressing  of,  206 
ligation  of,  202,  412 
presentation  and  prolapse 

of,  442 
short,  397 
souffle  in,  115 
structure  of,  101 
vesicle,  84 
Umbilicus   secondary  hemorrhage 
from,  215 
ulcer  of,  215 
Unavoidable  hemorrhage,  378 
Unconscious  delivery,  503 
Uniformity  in  nomenclature,  517 
Urachus,  88 
Urj^mia,  140,  142 


Ureemic  convulsions,  140,  456 
Urethra,  glands  of,  49 
Urine,  albumen  in,  138-140 

incontinence  of,  during  pr^- 

nancy,  144 
kiestein  in,  122 
retention  of,  after  labor,  211 
in  young  infant,  210 
Uterine  murmur  (or  souffle),  109 
Uterus,  action  of,  in  labor,  187 
anatomy  of,  52 
arteries  of,  57 

changes  in,  during  menses,  70 
during    pregnancy,    119, 
121,  129 
contractions  of,  during  pr^- 

nancy,  110 
displacements  of,  during  preg- 
nancy, 144-148 
functions  of,  59 
hernia  of  gravid,  441 
inertia  of,  a  cause  of  flooding, 

385 
inversion  of,  396 
involution  of,  after  labor,  59 
ligaments  of,  56-57 
lymphatics  of,  59 
mobility  of,  60 
mucous  foIUcles  of,  53 
nerves  of,  59 
rupture  of,  399-407 
stricture  of,  422 
veins  of,  59 


VAGINA,  anatomy  of,  50 
atresia  of,  434 
color  of,  in  pregnancy,  122 
laceration  of,  406 
thrombus  of,  152-153 
Vaginal  douche  for  inducing  labor, 
374 
examinations    in  labor,   196- 
198 
Vaginismus,  434 
Vaginitis  puerperal,  465,  472 
Varicose  veins  during  pregnancy, 

152 
Variola  during  pregnancy,  157 
Varioloid  during  pregnancy,  157 
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Ventral  gestation,  441 
Veratrum  viride  in  eclampsia,  458 
Vemix  caseosa,  206 
Version  (or  turning),  273 

bipolar,  275 

in  placenta  prsevia,  381 

cephalic,  273,  275,  283 

difficulties  of,  283 

external  method  of,  274,  275 

internal  method  of,  279 

in  breech  cases,  262 

in  face  cases,  309 

in  head  cases,  279 

in  transverse  cases,  282 

podalic,  273 

spontaneous,  266 
Vertex,  obstetrical,  44 

presentations,  218 
Vesical  calculus   impeding  labor, 

436 
Vesicle,  umbilical,  84 
Vesicular  mole,  179 
Vestibule,  48 

bulbs  of,  49,  52 
Vicarious  menstruation,  73 
Villi  of  chorion,  89 


Violet  color  of  vagina  in  pregnancy, 

122 
Virginity,  signs  of,  515 
Vitelline  membrane  and  vitellus,  64 
Vomiting  of  pregnancy,  1 17, 133 
Vulva,  46,  47 

atresia  of,  433 

oedema  of,  434 

pruritus  of,  149 

rupture  of,  407 

thrombus  of,  152,  153 
Vulvo-vaginal  glands,  52 


WEANING,  time  of,  488 
Wet-nurse,  selection  of,  488 
"  Whites "  during  pregnancy,  148 
White-leg,  475 


YELLOW  fever  during  pregnan- 
cy, 156 


Z 


ONA  pellucida,  64 


